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Abstract 
Introduction: The Australian population is ageing. Older adults, who are more vulnerable to 
the deleterious effects of hospitalisation, are increasingly undergoing surgery. Better 
adherence to quality of care indicators, such as evidence-based practice guidelines, has 
been shown to improve outcomes in older patients. The Royal Brisbane and Women’s 
Hospital Internal Medicine Research Unit and Nutrition and Dietetics Department have a 
history of implementing collaborative, systems-based approaches aimed at improving care 
of older adults, spanning over a decade. These efforts have predominantly been focused 
on medical settings, with limited work undertaken targeting the care of older adults in the 
surgical setting prior to this thesis. Therefore, the overarching aim of this thesis is to 
improve perioperative nutrition care of older general surgical patients by increasing 
adherence to evidence-based practice guidelines; more specifically, the Enhanced 
Recovery After Surgery (ERAS) perioperative care guidelines. 
Methods: In this pragmatic, multiphase Action Research study, mixed methods were used 
to: investigate validity of hand grip strength as an objective method of malnutrition 
screening and adjusted weighed plate waste as an objective method of measuring impact 
of nutrition interventions (assessment method testing); observe current practice to identify 
gaps in practice in the nutrition-related care of patients ≥65 years admitted to general 
surgical wards at the Royal Brisbane and Women’s Hospital (Action Research Phase I: 
Observe); qualitatively explore clinician perspectives and identify barriers and enablers to 
practice change (Phase II: Reflect); develop a guideline tailored to the local setting (Phase 
III: Plan); and achieve practice change using a facilitative implementation approach (Phase 
IV: Act). Each phase of the study and facilitated implementation were prospectively 
informed by the integrated Promoting Action on Research Implementation in Health 
Services (i-PARIHS) implementation framework. 
Results: This study makes multiple contributions to the field and literature in terms of 
nutrition knowledge and practice, measurement methods and implementation of complex 
interventions. Some of the key findings are highlighted over the following paragraphs. In 
assessment method testing, hand grip strength was not found to be valid in screening for 
malnutrition, nor was calculating intake using an adjusted weighed plate waste method 
feasible for measuring impact of nutrition interventions outside of funded research in the 
clinical setting. Older patients were, however, found to eat poorly postoperatively, with few 
having an oral intake adequate to meet ≥50% theoretical requirements. No patient on a 
fluid diet met ≥50% of estimated protein requirements. 
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Over half (59%) of admissions in older patients to general surgical wards were emergency 
admissions, a third (32%) of patients were at nutrition risk, with a quarter (25%) 
malnourished as per the Patient Generated Subjective Global Assessment (PG-SGA 
global rating B/C). Poor adherence to four nutrition care practices from ERAS guidelines 
(1. preoperative carbohydrate loading; 2. fasting from fluids limited to 2-4 hours; 3. fasting 
from solid food limited to 6-8 hours; and 4. diet upgraded to full ward diet either day of 
surgery or postoperative day one) identified gaps in practice, including prolonged 
preoperative fasting and delayed return to oral diet postoperatively. 
From qualitative interviews with multidisciplinary clinicians, three major themes presenting 
barriers to practice change were identified, including: a) complexity of the context (e.g. 
unpredictable theatre times, requirement for flexibility, and large, multidisciplinary 
workforce); b) strong decision making hierarchy, as well as lack of knowledge, confidence 
or authority of junior and non-surgical staff to implement change; and c) poor 
communication and teamwork (within and between disciplines). This highlighted the need 
for any intervention to be tailored to the local context to address these barriers to change. 
A facilitative implementation approach was successful in increasing the proportion of 
patients receiving early nutrition by 26% (from 53% pre-implementation to 79% post-
implementation, P = 0.01) on the intervention ward, with associated odds (Adjusted OR 
[95% CI]) of receiving early nutrition post-implementation of 6.45 [1.86–22.40] (P = 0.01). 
Measuring implementation outcomes identified lower than expected fidelity (59%) and 
ongoing issues with feasibility, suggesting a need for further efforts to address these if 
practice change is to be sustained. 
Implications: Objective, easy to use methods for assessing nutrition risk and measuring 
impact of nutrition interventions remains a gap in the literature. Due to the pragmatic 
approach used in this thesis, the findings are directly applicable to the clinical setting. 
Additionally, the structured approach to achieving practice change in the clinical setting 
described by this thesis can be used by clinicians when undertaking complex interventions 
as part of research or quality improvement activities. An improvement in processes related 
to timeliness of postoperative diet upgrades on the intervention ward was observed; 
however, it was identified that further work to improve feasibility and fidelity is required, 
highlighting the importance of considering implementation outcomes when evaluating 
interventions. 
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The Australian population is ageing. Older Australians (65 years and over) accounted for 39% of 
acute overnight hospitalisations and 48% of total patient days in 2015-16, which is disproportionate 
to the Australian population of which only 15% fall within the 65 and over age group (Australian 
Institute of Health and Welfare, 2017). This disparity is expected to increase, with the number of 
older Australians projected to double by 2055 and the proportion of older to younger (15-64 years) 
people dropping from one per 4.5 to one per 2.7 (Australian Government, 2015). The number of 
older adults undergoing both elective and emergent surgical procedures is also increasing 
(Australian Institute of Health and Welfare, 2017). 
The Royal Brisbane and Women’s Hospital (RBWH) is a 900-bed tertiary teaching hospital that is 
part of the Queensland Health Metro North Hospital and Health Service in Brisbane, Australia. As 
the largest hospital in the state of Queensland, the RBWH offers tertiary and quaternary inpatient 
and outpatient services across medical, surgical and perioperative, cancer care, women and 
newborns, and mental health streams, with a full range of medical, surgical, nursing and allied 
health professions. 
As older adults are vulnerable to potentially deleterious effects of hospitalisation such as 
malnutrition, functional decline and reduced quality of life (Hickson & Frost, 2004; Rizzoli et al., 
2013; Zisberg, Shadmi, Gur-Yaish, Tonkikh, & Sinoff, 2015), care of the older person has been 
identified as a target area of the Metro North Hospital and Health Service (Queensland 
Government, 2017). The Internal Medicine Research Unit and Nutrition and Dietetics Department 
at the RBWH have a history of implementing collaborative, systems-based approaches aimed at 
improving care of older adults, spanning over a decade (Young, Banks, & Mudge, 2018a). This has 
included interventions in the medical settings, but prior to this thesis, limited work had been 
undertaken targeting the care of older adults in the surgical setting. This thesis therefore forms the 
culmination of a body of work that includes the pragmatic exploration of nutrition-related care of 
older adults on two general surgical wards at the RBWH and the application of an implementation 
framework to a complex intervention aimed at improving nutrition-related care by aligning current 
practices with evidence-based guidelines. 
The thesis begins by exploring relevant literature surrounding nutritional status, outcomes and 
perioperative nutrition care of older general surgical patients, before describing implementation of 
perioperative care guidelines in the surgical setting (Chapter 2). The underpinning theoretical 
approach (i.e. Action Research) and framework used to inform each study in this thesis (i.e. 
integrated Promoting Action on Research Implementation in Health Services, i-PARIHS) are 
presented in Chapter 3, accompanied by the thesis aims and objectives. Chapter 4 includes two 
published manuscripts, both of which describe studies aimed at determining feasibility and validity 
of assessment methods for use in the clinical setting to evaluate improvements to nutrition-related 
care provided to older patients on the general surgical wards. The first reports validity of hand grip 
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strength in screening for malnutrition, and the second reports patient intake measured using the 
adjusted weighed plate waste method. 
The following four thesis chapters (Chapters 5 – 8) are structured around the corresponding Action 
Research phase. Chapter 5 is comprised of an observational study that describes the 
demographic, clinical and nutritional characteristics of older patients on the general surgical wards, 
in addition to the results of two clinical audits; the first (baseline audit) conducted as part of the pre-
implementation observational cohort study (2015-2016) and the second an interim audit 
undertaken in 2017. This includes a published manuscript that describes the baseline clinical audit 
that used Enhanced Recovery After Surgery (ERAS) guidelines as an evidence-based auditing 
framework with which to compare current nutrition-related practices to identify practice gaps. 
Another published manuscript is included as Chapter 6, which describes findings of a study that 
supplements the baseline quantitative data described in Chapter 5 with explanatory qualitative data 
relating to staff perceived barriers and enablers to nutrition-related practice change. Chapter 7 
outlines the activities undertaken in developing a feasible implementation strategy to improve 
nutrition-related care practices on the general surgical wards, followed by Chapter 8 that describes 
implementation and evaluation of a standardised postoperative diet upgrade process on the 
intervention ward. 
Chapter 9 provides a synthesis of the individual study findings in relation to the overall research 
questions, aims and hypotheses. The significance of this thesis and overall contribution to the field 
of dietetics and the literature is outlined, with recommendations made for clinical practice and 
further research. 
  4 
Chapter Two 
2 BACKGROUND 
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2.1 Chapter overview 
The following chapter presents a narrative review of the literature relating to nutritional care of 
older general surgical patients and is the culmination of searching, reading and compiling a library 
of relevant literature over the course of the PhD Candidature. 
In initially undertaking a scoping review to identify relevant literature, the literature was searched 
systematically, beginning with the development of a PICO statement based on the research 
question: Which nutritional intervention(s) improve surgical or nutritional outcomes for older 
surgical patients? The population was defined as older (≥65 years) patients undergoing thoracic, 
abdominal or pelvic surgical procedures (elective or acute). The intervention was defined as any 
nutrition-related intervention during the perioperative period, for example: care delivery or systems 
changes; food service and meal environment interventions; and individual patient strategies 
(dietetic intervention, artificial nutrition, nutrition support, immunonutrition etc.). No comparison was 
deemed necessary and the outcomes of interest were defined as: nutritional outcomes including 
patient intake of energy or protein, nutritional status (malnutrition), or change in body weight or 
composition; surgical complications (e.g. anastomotic breakdown, infection, wound dehiscence, 
ileus, reoperation etc); and LOS, mortality or cost. 
A list of search terms for each concept (excluding outcomes of interest) were devised, cross-
checked with keywords and subject terms from relevant articles and refined for use with each 
database. Databases searched included PubMed, CINAHL, Embase and Web of Science, with no 
date restrictions. In an attempt to capture any recently published literature yet to be indexed, a 
keyword search (population and nutrition-related outcomes) of the title/abstract field was 
undertaken, with the date limited to the month of the most recently published article. These 
searches were saved with each of the before mentioned databases in order to receive email alerts 
as relevant literature was published. This scoping review identified a paucity of existing empirical 
studies relevant to the research question. Therefore, sub-topics pertinent to the topic of this thesis 
were identified and separate literature searches undertaken with findings summarised as a 
narrative review under each of the sub-headings within this Chapter. 
While every effort was made to identify and include relevant literature, this approach may introduce 
bias and must be acknowledged as a limitation. The following narrative review is intended to 
describe the current literature as a summary of what is known and to provide a background for the 
body of work included in this thesis. Where applicable, methods pertaining to individual literature 
searches are described within the relevant section. 
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2.2 Nutritional status, surgical outcomes and intake in older general surgical 
patients 
Malnutrition is best defined as a nutrient imbalance, with undernutrition typically the greatest cause 
for nutritional concern in acute care patients (White et al., 2012). It is well-recognised in the acute 
setting as an issue with clinical, financial and patient-level consequences (Lim et al., 2012).  
It has been established that chronological age itself is not a risk factor for adverse outcomes in 
older surgical patients (Leung & Dzankic, 2001; Liu & Leung, 2000; Polanczyk et al., 2001). 
Rather, patient-level factors that are associated with aging such as comorbidities, functional status 
and nutritional status are reported to be more important predictors of surgical outcomes (Griffiths et 
al., 2014; Leung & Dzankic, 2001; Liu & Leung, 2000; Polanczyk et al., 2001). Associations 
between nutritional measures and outcomes in older general surgical patients will be further 
explored in Section 2.2.2. 
2.2.1 Prevalence of malnutrition 
Studies reporting the prevalence of malnutrition (as assessed by a validated tool) in older general 
surgical patients are limited (van Stijn et al., 2013). Three such studies were identified, two 
reporting malnutrition in patients undergoing elective abdominal surgery (Aguilar-Nascimento, 
Salomao, Caporossi, & Diniz, 2010; Chen et al., 2015a) and one reporting malnutrition in patients 
undergoing elective resection for colorectal cancer (Kristjansson et al., 2010). These studies report 
vastly different malnutrition prevalence. The study by Chen et al. (2015a) at a single large medical 
centre in Taiwan, reported 5.3% (n/N = 20/379) of patients ≥65 years undergoing elective 
gastrointestinal surgery were malnourished, as determined by the Mini Nutritional Assessment 
(MNA) (Chinese version). Similarly, the study by Kristjansson et al. (2010) across three hospitals in 
Norway reported 9% (n/N = 16/169) of patients ≥70 years undergoing surgery for elective 
colorectal cancer were malnourished, as determined by the MNA. In contrast, the study by Aguilar-
Nascimento et al. (2010) at a single university hospital in Brazil, reported prevalence of malnutrition 
measured with the Subjective Global Assessment (SGA) as 63.2% (n/N = 74/117) in patients ≥60 
years undergoing elective abdominal operations. This discrepancy may be due to population 
differences, differences in the nutrition assessment tools (Bell, Bauer, Capra, & Pulle, 2014) and 
differences in inclusion criteria. 
In Australian and New Zealand acute care hospitals, the prevalence of malnutrition in older acute 
patients ranges from 30% to 47% depending on the nutrition assessment tool used (Adams, 
Bowie, Simmance, Murray, & Crowe, 2008; Young, Kidston, Banks, Mudge, & Isenring, 2013a). 
This upper estimation of malnutrition prevalence is consistent with prevalence in surgical patients 
of all ages (Bell et al., 2014; Garth, Newsome, Simmance, & Crowe, 2010); however, lower 
prevalence (20%) was reported in a small sample (n = 32) of patients undergoing oesophagectomy 
(Benton, Thomson, Isenring, Smithers, & Agarwal, 2018). The landmark Nutrition Care Day Survey 
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conducted by Agarwal et al. (2012) estimated malnutrition across Australian and New Zealand 
acute care facilities at a point prevalence of 32% (n = 3,122). The same study found malnourished 
patients to be older than well-nourished patients (mean difference 2.73 years, 95% CI 1.37 to 4.08, 
P < 0.001) highlighting the increased risk of malnutrition with age. While the differing methods and 
patient groups used across these studies, as well as the overall lack of studies, makes it difficult to 
estimate the prevalence of malnutrition in older general surgical patients, malnutrition is common 
amongst older people in hospital. 
Also of note is the inconsistent inclusion of patients with delirium, dementia or other cognitive 
impairment. Malnutrition is associated with delirium in older hospitalised patients (Ahmed, Leurent, 
& Sampson, 2014; Mazzola et al., 2017). Therefore, exclusion of patients unable to give informed 
consent may underestimate malnutrition prevalence. Likewise, patients with dementia are at higher 
risk of malnutrition than those that are cognitively intact (Bunn et al., 2016). 
2.2.2 Association between nutritional measures and outcomes 
Malnutrition and unintentional weight loss in the period preceding surgery have been linked to 
length of stay (LOS) greater than seven days and increased risk of 30 day readmission (Garth et 
al., 2010; Jeejeebhoy et al., 2015), while nutritional status has been demonstrated to decline in 
patients with a LOS greater than seven days, suggesting a possible compounding effect (Allard et 
al., 2016; Bell, Bauer, Capra, & Pulle, 2013; Braunschweig, Gomez, & Sheean, 2000). 
Epidemiological data has also linked malnutrition and/or weight loss prior to major surgery to 
increased odds of infectious complications and pressure injury (Fry, Pine, Jones, & Meimban, 
2010). Inadequate intake in surgical patients while hospitalised further contributes to poor 
outcomes (Jeejeebhoy et al., 2015), and weight loss may continue following their acute stay (Carey 
et al., 2013; Chen, Tang, Wang, & Huang, 2009; DiMaria-Ghalili, 2002). In addition to the effects 
on nutritional status, older patients are prone to delirium and decline in functional status during 
acute hospitalisation (Mazzola et al., 2017; Zisberg et al., 2015), the effects of which may persist 
post-discharge (Chen, Wang, & Huang, 2008; Chen, Chiu, Chen, Cheng, & Huang, 2011b; Cole, 
Ciampi, Belzile, & Zhong, 2009; Witlox et al., 2010; Young et al., 2015). 
Few studies investigate the association between preoperative nutritional measures and 
postoperative outcomes specifically in older general surgical patients (van Stijn et al., 2013). Those 
that do, use a variety of measures, including: anthropometrical measures, such as preoperative 
weight loss (Badgwell et al., 2013; Cereda et al., 2015; DiMaria-Ghalili, 2002; Fiorelli et al., 2014; 
van Stijn et al., 2013), body mass index (BMI) (Alphs, Zahurak, Bristow, & Diaz-Montes, 2006; 
Badgwell et al., 2013; Bo, Cacello, Ghiggia, Corsinovi, & Bosco, 2007; Fiorelli et al., 2014; Fukuse, 
Satoda, Hijiya, & Fujinaga, 2005; Kaibori et al., 2016) and mid-arm muscle circumference (Fukuse 
et al., 2005); biochemical markers, such as serum albumin (Alphs et al., 2006; Bo et al., 2007; 
Fiorelli et al., 2014; Fukuse et al., 2005; Kaibori et al., 2016; Pelavski et al., 2017; Sanford et al., 
2014; van Stijn et al., 2013), total lymphocyte count (Fiorelli et al., 2014; Fukuse et al., 2005; van 
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Stijn et al., 2013), and iron status (Bo et al., 2007; Fiorelli et al., 2014; Fukuse et al., 2005; van 
Stijn et al., 2013); nutrition screening and assessment tools, such as the MNA and Mini Nutrition 
Assessment (Short Form) (MNA-SF) (Kaibori et al., 2016; Kristjansson et al., 2010; Pelavski et al., 
2017; van Stijn et al., 2013), Geriatric Nutrition Risk Index (GNRI)(Cereda et al., 2015; Yamana et 
al., 2015), and Nutrition Risk Screening tool (NRS-2002)(Huisman et al., 2015); or some other 
compound measure (Kaibori et al., 2016; Sanford et al., 2014). There is inconsistent evidence 
regarding associations between any of these measures and postoperative outcomes across the 
identified studies, with the exception of total lymphocyte count, which was not found to be 
associated with complications, mortality or LOS (Fiorelli et al., 2014; Fukuse et al., 2005; van Stijn 
et al., 2013). Studies reporting associations between nutritional measures and outcomes in older 
general surgical patients have been summarised in Table 2-1. Each of these measures are 
described briefly below. 
Anthropometric measures 
Weight loss 
Weight loss was included in the systematic review by van Stijn and colleagues (2013), which found 
that preoperative weight loss ≥10% over six months was associated with increased postoperative 
complications. This was based on the findings of only one study (N = 1,410; n = 636 of whom were 
65 years or older), therefore, the strength of the evidence for this parameter is low; however, the 
contribution of preoperative weight loss to postoperative outcomes is supported by other studies, 
albeit inconsistently. Preoperative weight loss of ≥5% over three months was reported as not being 
associated with postoperative complications, but was observed to be an independent predictor of 
postoperative mortality (OR 3.5, 95% CI 2.46 to 3.79, P < 0.01) (Fiorelli et al., 2014). Contrary to 
this, preoperative weight loss of ≥10% over six months was not associated with complications or 
mortality in univariate analysis, but was predictive of discharge to skilled nursing facility (OR 6.52, 
95% CI 1.43 to 29.76, P < 0.05) (Badgwell et al., 2013). Furthermore, Cereda and colleagues 
(2015) reported weight loss of ≥5% during hospitalisation as a predictor of LOS; however, it could 
be argued that weight loss and LOS are correlated given the tendency of acute care patients to 
lose weight over their stay (Bell et al., 2013; Braunschweig et al., 2000). 
When included in survival analysis, preoperative weight loss of ≥5% over three months was not 
significant in the study by Fiorelli et al. (2014), whereas Sanford et al. (2014) found patients with 
severe nutritional risk (SNR) (any of BMI <18.5 kg/m2; serum albumin <3.0 g/dL; or weight loss 
≥10% in preceding six months) had significantly decreased long-term survival following 
pancreaticoduodenectomy than those not at risk (HR 2.74, 95% CI 1.25 to 6.02, P < 0.05). It is 
pertinent to note that Sanford and colleagues did not report this risk by individual SNR component, 
making it impossible to ascertain the singular contribution of weight loss to this risk. 
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Table 2-1 Summary of studies reporting associations between nutritional measures and postoperative outcomes in older general surgical patients 
Author (Date); 
Study Design; 
Level of 
evidence1 
Participants and Setting Nutritional 
Measure 
(Independent) 
Outcome 
(Dependent) 
Results Comments 
van Stijn et al. 
(2013) 
 
Systematic 
Review 
 
Level of 
evidence: II 
(downgraded 
as includes all 
study types) 
Databases searched: 
PubMed, Cochrane and 
EMBASE; articles 
published 1998-2008 
 
Limited to human studies 
(15 articles, reporting 14 
studies included) of 
general or hip surgery pts 
aged ≥60 yrs 
 
Excluded: other types of 
surgery (e.g. transplant, 
gynaecological, cardio-
thoracic, ENT, urological, 
neurosurgery) 
- WL (≥10% over 
6 mo) 
- Albumin 
- TLC 
- Cholesterol 
- Hb 
- MNA-SF 
- Energy intake 
- Protein intake 
- Micronutrient 
intake: Fe, Zn, 
Cu, Vit A, Vit C, 
folic acid 
Postoperative: 
- complications 
- mortality 
- LOS 
Complications 
- WL: 1 of 1 study predictor of 
complications (*) 
- Albumin: 1 of 4 studies (NSD); 3 of 4 
studies predictor of complications (*) 
- TLC: 3 of 4 studies (NSD); 1 of 4 
studies predictor of pressure injury 
(*) 
- Cholesterol, Hb, MNA-SF, energy / 
protein / micronutrient intake (NSD) 
Mortality 
- Albumin: 2 of 7 studies (NSD); 5 of 7 
studies predictor of mortality (*) 
- TLC: 2 of 3 studies (NSD); 1 of 3 
studies predictor (**) 
- Dietary intake: 1 of 1 study (NSD) 
LOS 
- Albumin: 3 of 3 studies predictor of 
prolonged LOS (*) 
- TLC: 1 of 1 study (NSD) 
Limitations 
- heterogeneous sample 
across included studies 
- only 4 of 15 included studies 
of general surgery, majority 
(10 of 15) hip fracture pts 
- inconsistency in cut-offs and 
reference ranges used 
between included studies 
(especially for albumin) 
Other comments 
- study inconclusive; evidence 
not particularly strong due to 
heterogeneity of included 
studies - also not overly 
applicable to the present 
research as only small 
number of included studies 
meet inclusion criteria 
 
Badgwell et al. 
(2013) 
 
Prospective 
cohort 
 
Level of 
evidence: II 
111 pts (Male: n = 61, 55%) 
≥65 yrs (median 72 (range 
65-89) yrs) undergoing 
abdominal surgery for 
cancer at a university 
hospital in America 
- BMI (<21 
kg/m2) 
- WL (≥10% over 
6 mo) 
 
Postoperative: 
- complications 
(90 d) 
- mortality 
- LOS 
- readmission 
(30 d) 
- d/c to skilled 
nursing facility 
Complications 
- BMI, WL (NSD) 
Mortality 
- BMI, WL (NSD) 
LOS, OR (95% CI) 
- BMI (NSD) 
- WL: 4.03 (1.13 to 14.43) (*)  
Readmission 
- BMI, WL (NSD) 
d/c to skilled nursing facility, OR 
(95% CI) 
- BMI (NSD) 
- WL: 6.52 (1.43 to 29.76) (*) 
Limitations 
- study population 
heterogeneous for size (n = 
111) 
- nil factors controlled for (e.g. 
risk of surgery (i.e. risk for 
Whipple's is far greater than 
diagnostic laparoscopy)) or 
surgeon) 
Other comments 
- majority of surgeries 
laparotomy 
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Bo et al. (2007) 
 
Prospective 
cohort 
 
Level of 
evidence: II 
294 pts (Male: n = 153, 
52%) ≥65 yrs (M 74.1 (SD 
6.4) yrs) admitted to 
general surgery unit for 
elective or emergency 
surgery at a university 
hospital in Italy 
- BMI 
- Albumin 
- Hb 
Postoperative: 
- mortality (30 d) 
- LOS 
Mortality, β ± S.E. 
- BMI: -0.161 ± 0.071 (*) 
- Albumin (NSD) 
- Hb: -0.369 ± 0.16 (*) 
LOS, β ± S.E. 
- BMI, albumin (NSD) 
- Hb: -0.474 [S.E. not reported] (**) 
Limitations 
- Not all results / statistics 
reported i.e. many 
measures reported as taken 
(e.g. temp, HR, RR) but not 
reported 
- Only significant findings 
reported 
Other comments 
- Includes pts undergoing 
emergency and elective 
surgery 
Cereda et al. 
(2015) 
 
Prospective 
cohort 
 
Level of 
evidence: II 
667 pts (Male: n = 377, 
57%) ≥65 yrs (M 74.9 (SD 
6.5) yrs) admitted to acute 
medical or surgical 
departments of 2 urban 
hospitals in Italy 
 
Excluded: admission to ICU 
or other emergency 
setting, fluid retention, 
haemodialysis, day 
surgery, one-day-care 
admission, LOS <3 d, 
terminally ill 
- GNRI 
- WL (≥5% during 
hospitalisation) 
- LOS 
 
LOS, adjusted OR (95% CI)^ 
GNRI 
- No risk: 0.76 (0.6 to 0.95) (*) 
- Mild risk: 1.21 (0.72 to 2.03) (NSD) 
- High risk: 1.73 (1.1 to 2.72) (*) 
WL: 1.8 (1.056 to 3.06) (*) 
 
^ORs adjusted for year of inclusion 
and recruiting centre 
Limitations 
- heterogeneous sample; 
Includes both medical and 
surgical pts, broad range of 
surgical areas 
- factors such as type of 
surgery not controlled for 
when investigating LOS 
Other comments 
- ?WL during admission 
correlated with LOS, not 
predictive of LOS 
Fukuse et al. 
(2005) 
 
Prospective 
Cohort 
 
Level of 
evidence: II 
120 pts (Male: n = 72, 60%) 
≥60 yrs (M 70.3 (SD 6.2) 
yrs) undergoing thoracic 
surgery at single hospital 
in Japan 
- BMI (<18 or 
>25 kg/m2) 
- MAMC (F: <17, 
M: <19 cm) 
- Albumin (≥3.7 
g/dL) 
- Transferrin 
(<229 g/dL) 
- Cholinesterase 
Postoperative: 
- Complications 
Complications, bivariate analysis (n 
(%)) 
- BMI, MAMC, albumin, transferrin 
(NSD) 
Limitations 
- cholinesterase analysis not 
reported 
- no justification provided for 
selected cut points 
Huisman et al. 
(2015) 
 
Prospective 
Cohort 
 
328 pts (Male: n = 125, 
38%) ≥70 yrs (median 76 
(range 70–96) yrs) 
undergoing minor or major 
elective surgery for solid 
tumour resection at 8 
- NRS-2002 Postoperative: 
- complications 
(30 d) 
Complications, adjusted OR (95% 
CI)^ 
- NRS-2002: 3.3 (1.6 to 6.8)(*) 
 
^ORs adjusted for centre, gender and 
type of surgery (minor vs major) 
Other comments 
- includes pts undergoing any 
type of surgery for cancer 
(i.e. not limited to thoracic, 
abdominal, pelvic pts) 
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Level of 
evidence: II 
medical centres across 7 
countries 
 
Excluded: emergency 
surgical procedures; those 
unable to given written 
consent; centres recruited 
<10 pts 
Kaibori et al. 
(2016) 
 
Prospective 
Cohort + 
Retrospective 
Chart Review 
 
Level of 
evidence: II 
71 pts (Male: n = 52, 68%) 
≥70 yrs (median 77 (range 
70–89) yrs) undergoing 
elective hepatectomy 
(conducted by single 
surgeon) at a university 
hospital in Japan 
- BMI (<22 
kg/m2) 
- Albumin 
- MNA-SF (<12) 
- G8 (<14) 
Postoperative: 
- complications 
Complications, OR (95% CI) 
- BMI, albumin, MNA (NSD) 
- G8: 24.36 (1.66 to 157.08) (*) 
Limitations 
- groups based on median 
value for continuous 
variables (not clinically 
meaningful cut off) 
Kristjansson et 
al. (2010) 
 
Prospective 
Cohort 
 
Level of 
evidence: II 
182 pts (Male: n = 78, 43%) 
≥70 yrs (median 80 (range 
NR) yrs) undergoing 
elective resection surgery 
for colorectal cancer 
(confirmed or suspected) 
at three hospitals in 
Norway 
- MNA (<17) Postoperative: 
- complications, 
any or severe 
(Clavien Dindo 
Grade ≥II (30 
d) 
- survival 
(cumulative) 
Complications, OR (95% CI) 
- MNA (NSD) 
Survival, HR (95% CI) 
- MNA: 2.39 (1.24 to 4.61) (**)^ 
 
^combined at risk of malnutrition / 
malnourished (i.e. MNA <24) 
Limitations 
- large number (101/296) of 
pts not assessed for 
eligibility due to “logistical” 
reasons (i.e. potential for 
selection bias) 
Pelavski et al. 
(2017) 
 
Prospective 
Cohort 
 
Level of 
evidence: II 
127 pts (Male: n = 57, 
44.9%) ≥85 yrs (median 
87 (range 85–96) yrs) 
undergoing elective 
surgery at a large 
university hospital in Spain 
 
Excluded: day-case or 
emergency (incl. deferred 
hip fractures) surgery; 
procedures under local 
anaesthesia 
- MNA-SF (<7) 
- Albumin (<3.5 
g/dL) 
Postoperative: 
- Mortality (30 d) 
- Morbidity 
(complications 
incl. RTT and 
30 d readx) 
- prolonged LOS 
(>75th 
percentile) 
-  in living 
conditions 
 
Mortality, OR (95% CI) 
- MNA: 15 (2.5 to 88.9) (*) 
- Albumin (NSD) 
Complications, bivariate analysis 
- MNA, albumin (NSD) 
Prolonged LOS, bivariate analysis 
- MNA, albumin (NSD) 
 in living conditions, bivariate 
analysis (n (%)) 
- MNA: 12 (60) (*) 
- Albumin (NSD) 
 
Limitations 
- study underpowered for 
primary outcome (30 d 
mortality) 
- only includes pts ≥85 yrs 
- summary of surgery type not 
reported 
Comments 
- links to supplemental 
materials in article don’t 
work (unable to verify) 
- includes pts undergoing any 
type of surgery for cancer 
(i.e. not limited to thoracic, 
abdominal, pelvic pts) 
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Alphs et al. 
(2006) 
 
Retrospective 
Cohort 
 
Level III-2 
78 women ≥75 yrs (median 
79 (range 75– 91) yrs) at 
time of diagnosis, treated 
for ovarian or primary 
peritoneal cancer at a 
university hospital in 
America 
 
Excluded: operative and/or 
clinical charts not 
available; pathology 
indicating benign tumour 
- BMI (>30 
kg/m2) 
- Albumin 
- Survival (from 
diagnosis) 
Survival, HR (95% CI) 
- BMI (NSD) 
- Albumin: 0.58 (0.42 to 0.79)(**) 
Limitations 
- retrospective study design, 
therefore reliance on readily 
available and regularly 
documented nutritional 
parameters 
Comments 
- ?suitability of albumin as 
sole indicator of nutritional 
status 
Fiorelli et al. 
(2014) 
 
Retrospective 
Cohort 
 
Level III-2 
117 pts (Male: n = 94, 80%) 
≥70 yrs (M 74.9 (SD 2.6) 
yrs) undergoing elective, 
curative lung resection for 
non-small cell lung cancer 
[facility not reported] in 
Italy 
 
Excluded: pts undergoing 
exploratory thoracotomy 
- BMI (<18.5 
kg/m2) 
- WL (>5% over 3 
mo) 
- Albumin 
- Transferrin 
- TLC 
 
Postoperative: 
- Complications 
- Mortality (3 mo) 
- Survival 
Complications, OR (95%CI) 
- BMI, WL, albumin, transferrin, TLC 
(NSD) 
Mortality, OR (95% CI) 
- BMI: 3.8 (1.72 to 6.53) (*) 
- WL: 3.5 (2.46 to 3.79) (**) 
- Albumin, transferrin, TLC (NSD) 
Survival, HR (95% CI) 
- BMI, WL (NSD) 
Limitations 
- potential for selection bias as 
cachexia, severe 
malnutrition or 
++comorbidities may 
preclude pts from 
undergoing elective surgery 
- retrospective study design, 
therefore reliance on readily 
available and regularly 
documented nutritional 
parameters 
Sanford et al. 
(2014) 
 
Retrospective 
Cohort 
 
Level III-2 
114 pts (Male: n = 55, 
48.3%) ≥65 yrs (M 72.7 
(SD 5.0) yrs) undergoing 
pancreaticoduodenectomy 
for benign disease at a 
university hospital in 
America 
 
Exclusions: invasive cancer 
on final pathology; pts that 
died <90 d postoperatively 
- Albumin 
- SNR 
 
- Long-term 
survival (>90 
d) 
Long-term Survival, HR (95% CI) 
- Albumin (NSD) 
- SNR: 2.74 (1.25 to 6.02) (*) 
Limitations 
- grouping pts at SNR by one 
of three characteristics and 
not analysing contribution of 
each factor 
- study design only concerned 
with long-term survival 
therefore excluded pts that 
died <90 d postoperatively 
- retrospective study design, 
therefore reliance on readily 
available and regularly 
documented nutritional 
parameters 
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Yamana et al. 
(2015) 
 
Retrospective 
Cohort 
 
Level III-2 
122 pts (Male: n = 101, 
83%) M age 63.9 (SD 9.1) 
yrs undergoing [elective] 
oesophagectomy and 
gastric tube reconstruction 
for oesophageal cancer at 
a university hospital in 
Japan 
 
Exclusions: other surgical 
procedures (incl. 2-stage), 
oesophageal-lung 
penetration, oesophageal 
perforation, preoperative 
intensive rehabilitation 
- GNRI Postoperative: 
- complications 
Complications, HR (95% CI) 
- GNRI: 3.41 (1.19 to 9.76) (*) 
Limitations 
- pt age range in study not 
reported; GNRI used, 
however age is M 63.9 (SD 
9.1) yrs 
- retrospective study design, 
therefore reliance on readily 
available and regularly 
documented nutritional 
parameters 
Comments 
- study only assessed 
respiratory complications 
and anastomotic leakage 
(*) = P < 0.05; (**) = P < 0.01; (NSD) = no significance detected. 
Abbreviations: BMI, Body Mass Index; d/c, discharge; ENT: ear, nose, throat; G8, Geriatric 8 screening tool; GNRI, Geriatric Nutrition Risk Index (GNRI=(1.489 × 
albumin [g/l]) + (41.7 × present/UBW [kg])); Hb, haemoglobin; ICU, intensive care unit; LOS, length of stay; MNA(-SF), mini-nutritional assessment (-short form); 
mo, months; NRS-2002, Nutrition Risk Screening 2002; pt(s), patient(s); RTT, return to theatre; SNR, severe nutritional risk (any of BMI <18.5 kg/m2; WL ≥10% 
over 6 mo; or albumin <3.0 g/dL); TLC, total lymphocyte count; WL, weight loss; yrs, years. 
1(National Health and Medical Research Council, 2009) 
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Discrepancy also exists between studies when defining the amount of weight loss and timeframe 
that is considered significant. Three out of the five studies that reported some measure of weight 
change defined significant weight loss as ≥10% body weight over the preceding six months 
(Badgwell et al., 2013; Sanford et al., 2014; van Stijn et al., 2013), whereas one defined significant 
weight loss as ≥5% body weight over the preceding three months (Fiorelli et al., 2014), and the 
final study ≥5% during hospitalisation (Cereda et al., 2015). This inconsistency contributes to 
uncertainty around the association between preoperative weight loss and postoperative outcomes. 
Body mass index 
BMI was consistently found to bear no relationship to postoperative complications (Badgwell et al., 
2013; Fiorelli et al., 2014; Fukuse et al., 2005; Kaibori et al., 2016), LOS (Badgwell et al., 2013; Bo 
et al., 2007) or survival risk (Alphs et al., 2006; Fiorelli et al., 2014). Badgwell et al. (2013) also 
failed to demonstrate a relationship between BMI and 30 day readmissions or discharge to skilled 
nursing facility. BMI was, however, observed to be an independent contributor to mortality by 
Fiorelli et al. (2014), with those with BMI <18.5 kg/m2 almost four times more likely to die (OR 3.8, 
95% CI 1.72 to 6.53, P < 0.05) than those of higher BMI. Badgwell et al. (2013) reported no 
relationship when comparing BMI <21.0 kg/m2 to ≥21.0 kg/m2. Multivariate logistic regression 
analysis of factors predictive of mortality conducted by Bo and colleagues (2007) found BMI to 
share an inverse relationship with mortality (β -0.161, S.E. ± 0.071, P < 0.05). 
The use of differing cut-off values may have a considerable impact on the findings from each 
study. Cut-off values used ranged from BMI <18.5 kg/m2 to >30 kg/m2, with none of the included 
studies using the same value. BMI shares a reverse J-shaped association with mortality in healthy 
older patients, with the BMI cut-off to determine underweight in older adults suggested to be more 
appropriately set at <23.0 kg/m2 (Winter, MacInnis, Wattanapenpaiboon, & Nowson, 2014). 
Therefore, a cut-off of <18.5 kg/m2 may indicate an extremely low BMI in this group, at least 
partially accounting for the increased risk of mortality observed.  
Biochemical markers 
Serum albumin 
The systematic review by van Stijn and colleagues (2013) implicated preoperative serum albumin 
as contributing to postoperative outcomes, including complications, mortality and LOS, 
predominantly in hip fracture patients. Conversely, none of the other studies included in Table 2-1 
found serum albumin to be an independent predictor of complications (Fiorelli et al., 2014; Fukuse 
et al., 2005; Kaibori et al., 2016), mortality (Bo et al., 2007; Fiorelli et al., 2014; Pelavski et al., 
2017) or LOS (Bo et al., 2007) when included in multivariate analysis. There was also 
disagreement between the contribution of serum albumin to survival, with the retrospective cohort 
study by Alphs and colleagues (2006) reporting better survival in women with preoperative serum 
albumin ≥3.7 g/dL compared to those with <3.7 g/dL (HR 0.58, 95% CI 0.42 to 0.79, P < 0.01), 
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whereas this relationship was not found to be significant by Sanford et al. (2014). One major 
limitation of comparing results across studies is the use of varying cut-off values for serum albumin 
to indicate impaired nutritional status. In the included studies, these cut-off values ranged from 
<2.8 g/dL (van Stijn et al., 2013) to <4.0 g/dL (Kaibori et al., 2016). 
Total lymphocyte count 
The contribution of total lymphocyte count to postoperative outcomes was reported by two studies 
in the systematic review by van Stijn and colleagues (2013) and in the study by Fiorelli and 
colleagues (2014). Total lymphocyte count was not observed to be a predictor of postoperative 
complications (Fiorelli et al., 2014; van Stijn et al., 2013), mortality (Fiorelli et al., 2014; van Stijn et 
al., 2013) or LOS (van Stijn et al., 2013) in older general surgical patients in any study. Total 
lymphocyte count was found to be predictive of pressure injury in hip fracture patients by one study 
included in the systematic review by van Stijn et al. (2013). 
Iron status 
Haemoglobin was not found to be a significant contributor to postoperative complications in any 
study in the systematic review by van Stijn and colleagues (2013), nor was transferrin (Fukuse et 
al., 2005). Bo and colleagues (2007) did find haemoglobin to be an independent predictor of 
mortality in patients undergoing elective or emergency surgery (β -0.369, S.E. ± 0.16, P < 0.05) 
and it was the sole predictor of LOS in this group (β -0.474, [other statistics not reported], P < 
0.01). 
Nutrition screening and assessment tools 
Mini Nutritional Assessment (Short Form) 
Nutritional status, as assessed by the MNA or MNA-SF, was not found to be a significant predictor 
of complications or mortality in any of the included studies in older surgical patients (Kaibori et al., 
2016; Kristjansson et al., 2010; Pelavski et al., 2017; van Stijn et al., 2013). Geriatric risk profile 
(score <14), as determined by the Geriatric 8 screening tool, was reported to be a significant 
predictor of complications in multivariate analysis (OR 24.36, 95% CI 1.66 to 157.08, P < 0.05). 
The Geriatric 8 incorporates seven items from the MNA (appetite, recent weight loss, mobility, 
neuropsychological issues, BMI, polypharmacy and self-reported health status) with an added age 
component (Kaibori et al., 2016). 
Combined nutrition risk/malnutrition as determined by the MNA was found to be predictive of 
postoperative survival in one study (HR 2.39, 95% CI 1.24 to 4.61, P < 0.01) (Kristjansson et al., 
2010) and malnutrition as per the MNA-SF was associated with mortality in another study (OR 15, 
95% CI 2.5 to 88.9, P < 0.05). 
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Nutrition Risk Screening tool (2002) 
Only one study used the NRS-2002, and impaired nutrition risk was found to be an independent 
predictor of 30 day major complications after controlling for centre, gender and type of surgery 
(minor versus major), with patients considered at nutritional risk over three times more likely to 
suffer from complications than those not at risk (adjusted OR 3.3, 95% CI 1.6 to 6.8, P < 0.05) 
(Huisman et al., 2015). 
One of the major limitations across these studies is not only the inconsistency in nutritional 
measures, but also the inconsistent cut-off values used to define altered nutritional state. This 
reduces comparability of studies and makes it difficult to draw conclusions about the usefulness of 
each measure as a predictor of postoperative outcomes. 
There is a large body of evidence concerning the contribution of nutritional status to outcomes in 
hip fracture patients. Given that hip fracture is more common in older individuals, associations may 
be similar to the population of the present research. A large (n = 64,316) systematic review and 
meta-analysis of 75 high quality studies undertaken by Hu and colleagues (2012) investigating the 
preoperative predictors of mortality following hip fracture surgery concluded there was moderate 
level of evidence to support low BMI and malnutrition (including low serum albumin) as predictors 
of postoperative mortality. Studies investigating preoperative nutritional risk or malnutrition as a 
predictor of surgical outcomes in patients of all ages are also greater in number. A systematic 
review and meta-analysis of 11 studies exploring the ability of the NRS-2002 to predict 
postoperative outcomes in adult patients (n = 3,257) undergoing abdominal surgery by Sun and 
colleagues (2015) concluded that preoperative nutritional risk was a strong predictor of overall 
complications (pooled OR 3.13, 95% CI 2.51 to 3.9, P < 0.01), infectious complications (pooled OR 
2.88, 95% CI 1.7 to 4.9, P < 0.01), mortality (pooled OR 3.61, 95% CI 1.38 to 9.47, P < 0.01) and 
LOS (pooled OR 5.58, 95% CI 4.21 to 6.95, P < 0.01). 
2.2.3 Measuring improvements in nutritional status 
A number of validated nutrition assessment tools exist for use in the acute setting. Common tools 
include the SGA (Detsky et al., 1987), Patient Generated Subjective Global Assessment (PG-SGA) 
(Ottery, 1996) and MNA (Guigoz, Vellas, & Garry, 1994). These vary in the number and detail of 
items, but generally incorporate a recent intake/appetite and weight change component, with or 
without the inclusion of functional, anthropometric or biochemical parameters (White et al., 2012). 
A survey by Demeny and colleagues (2015) of Australian dietitians found that common nutrition 
assessment tools used in the acute care setting to assess nutritional status of patients ≥65 years to 
be the SGA (84%), International Statistical Classification of Diseases and Related Health Problems 
10th revision (ICD-10) (57%), PG-SGA (28%) or MNA (9%) (respondents were able to select 
multiple responses), suggesting widespread use of validated tools or criteria. While these tools and 
criteria offer validated methods for assessing nutritional status, measuring changes in nutritional 
status in acute patients presents a unique challenge. 
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The same study by Demeny and colleagues (2015) reported the five most common monitoring 
strategies employed by Australian dietitians in the acute setting as anthropometric measures 
(weight or BMI) (94%), diet history (97%), clinical symptoms (64%), repeated nutritional 
assessment (52%) and biochemical markers (44%). Anthropometric measures and biochemical 
markers offer objective methods of measuring change; however, assessing changes in weight and 
BMI in the surgical setting is problematic secondary to fluid therapies employed during the 
intraoperative period (Cederholm et al., 2017). Measuring true changes in weight and muscle size 
(e.g. mid-arm muscle circumference) may also not be feasible over the short duration of acute stay 
(Cederholm et al., 2017; Watterson et al., 2009). Furthermore, despite its apparent utility as a 
predictor of postoperative outcomes in hip fracture patients (van Stijn et al., 2013), the value of 
biochemical markers, such as albumin, as indicators of protein-energy malnutrition is controversial 
(Bharadwaj et al., 2016; Cabrerizo et al., 2015; White et al., 2012), especially in older adults with 
impaired functional status (Cabrerizo et al., 2015). As a negative acute phase protein, it has poor 
specificity as a marker of nutritional status in certain disease states (e.g. cancer) and in the acute 
setting (Bharadwaj et al., 2016), and is therefore not recommended by evidence-based practice 
guidelines (Cederholm et al., 2017; White et al., 2012). 
Clinical symptoms and repeat nutritional assessment are subjective methods of measuring change. 
The presence or absence of clinical symptoms is useful in determining likely impact on nutritional 
status, but does not, in and of itself, indicate a change in nutritional status. Repeating nutritional 
assessment is useful and recommended for appropriate monitoring of patients (Watterson et al., 
2009); however, nutrition assessment tools are not sensitive enough to detect changes over what 
is often a short acute stay. The subjective nature of such tools has also been criticised (da Silva 
Fink, Daniel de Mello, & Daniel de Mello, 2015) and the requirement for considerable assessor 
training, such as that required to undertake nutrition-focused physical assessment, is a further 
limitation. 
Functional measures, such as hand grip strength (HGS) and gait speed, may be valid, acceptable 
and simple objective methods for monitoring changes in nutritional status (Cederholm et al., 2017; 
White et al., 2012). HGS has been proposed as a surrogate measure of nutritional status that may 
be more sensitive to changes in muscle function secondary to declining nutritional status than 
muscle mass or other anthropometric measures (Flood, Chung, Parker, Kearns, & O'Sullivan, 
2014; Jeejeebhoy et al., 2015; Norman, Stobaus, Gonzalez, Schulzke, & Pirlich, 2011). This may 
prove useful in the acute setting to assess short-term changes in nutritional status where duration 
of observation is often short and measurable improvements in patient weight or nutritional status 
as measured by a multicomponent tool may be difficult. HGS is recommended by the Global 
Leadership Initiative on Malnutrition (GLIM; incorporating representatives from the American 
Society for Parenteral and Enteral Nutrition (ASPEN), European Society of Clinical Nutrition and 
Metabolism (ESPEN), Federacion Latinoamericana de Terapia Nutricional, Nutricion Clinica Y 
Metabolismmo (FELANPE), and Parenteral and Enteral Nutrition Society of Asia (PENSA)) as a 
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suitable proxy for determining muscle mass (one of three phenotypic criterion required for 
diagnosing malnutrition) (Cederholm et al., 2018) and studies have identified it as an independent 
predictor of LOS, postoperative complications and readmission (Bohannon, 2008; Jeejeebhoy et 
al., 2015; Mendes, Azevedo, & Amaral, 2014). 
Given the relationship between nutritional intake and malnutrition, calculating energy and protein 
intake from the patient’s diet history is an indirect method for assessing the likelihood that a 
patient’s nutritional status will be improving or declining and can also assess the extent to which 
clinical symptoms are impacting a patient’s ability to meet theoretical requirements (Cederholm et 
al., 2017; Watterson et al., 2009; White et al., 2012). Measuring energy and protein intake 
compared to theoretical requirements presents a method for monitoring nutrition interventions over 
the short term. The following section (Section 2.2.4) will explore the underlying factors contributing 
to poor intake in older acute patients. 
2.2.4 Factors associated with intake 
Development of malnutrition in older surgical patients is multifactorial with complex interplay 
between increased requirements secondary to disease state and metabolic stress; increased 
losses secondary to surgical procedures and malabsorption; and decreased patient intake (Corish 
& Kennedy, 2000; Martone et al., 2013; Whitehead & Finucane, 1997). The culmination of these 
factors is unintentional weight loss, muscle wasting and consequently malnutrition (Corish & 
Kennedy, 2000; Martone et al., 2013; Whitehead & Finucane, 1997). The resultant muscle wasting 
further contributes to frailty and reduced function in older adults (Corish & Kennedy, 2000; Martone 
et al., 2013; Rizzoli et al., 2013) which studies have shown to be linked to reduced quality of life 
(Hickson & Frost, 2004; Rizzoli et al., 2013). 
A multicentre study of 18 Canadian hospitals undertaken by Keller et al. (2015), reported the most 
common barrier to intake in patients ≥65 years (n = 466) as missed meals and no food provided 
(70.6%), followed by staff interruptions (40.1%) and lack of assistance (40.3%), suggesting that the 
hospital environment is not conducive to supporting adequate intake in older patients. As a 
modifiable factor contributing to malnutrition in acute care patients (Martone et al., 2013), 
inadequate energy and protein intake are therefore the logical target of nutrition interventions. 
Understanding the underlying factors that contribute to inadequate intake is important if such 
interventions are to be successful. These factors are numerous and wide-ranging, and can broadly 
be categorised as individual- or patient-level factors; food service and meal environment factors; or 
attitudes and care practices. Figure 2-1 has been developed to summarise these factors – as 
identified in the literature – each of which will be described in further detail. 
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Figure 2-1 Factors contributing to inadequate intake in acute older patients 
 
Patient-level factors 
Patient-level factors present the largest array of barriers to intake. Whitehead & Finucane (1997) 
further refined patient-level factors contributing to poor intake in older adults into those associated 
with ageing, medical problems, and social and lifestyle factors. For the purpose of this review, 
‘medical problems’ will be referred to as ‘illness and comorbid factors’. 
The interplay of multiple factors in the acute setting (see Table 2-2) may culminate in both the 
reduced desire and ability to eat in older patients. This is due to a number of physiologic changes 
associated with ageing that can impact patient intake, such as satiety and regulatory hormone 
changes leading to anorexia of ageing (Martone et al., 2013; Whitehead & Finucane, 1997), 
reduced taste and smell acuity (Martone et al., 2013; Roberts, Chaboyer, & Desbrow, 2015; 
Whitehead & Finucane, 1997), oral problems (Bell et al., 2013; Burks et al., 2017; Keller et al., 
2015; Martone et al., 2013; Naithani, Whelan, Thomas, & Gulliford, 2010; Patel & Martin, 2008; 
Whitehead & Finucane, 1997), swallowing difficulties (Bell et al., 2013; Keller et al., 2015; Naithani 
et al., 2010; Patel & Martin, 2008; Roberts et al., 2015; Whitehead & Finucane, 1997) and 
gastrointestinal issues (Bell et al., 2013; Martone et al., 2013; Roberts et al., 2015). 
Although not unavoidable with ageing, reduced functional capacity presenting as difficulty with self-
feeding has also been included as an age-related factor (Keller et al., 2015; Naithani, Whelan, 
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Thomas, Gulliford, & Morgan, 2008; Naithani et al., 2010; Whitehead & Finucane, 1997; Young et 
al., 2016). Further to this, factors related to illness and comorbidity can negatively impact intake, 
especially in acute illness. These factors can be broadly summarised as feeling unwell (Bell et al., 
2013; Keller et al., 2015; Naithani et al., 2010; Patel & Martin, 2008; Roberts et al., 2015; Sullivan, 
Sun, & Walls, 1999), mood and cognitive disorders (Bell et al., 2013; Keller et al., 2015; Martone et 
al., 2013; Naithani et al., 2010; Patel & Martin, 2008; Whitehead & Finucane, 1997) and poor 
appetite (Bell et al., 2013; Keller et al., 2015; Mudge, Ross, Young, Isenring, & Banks, 2011; 
Naithani et al., 2010; Patel & Martin, 2008; Roberts et al., 2015; Whitehead & Finucane, 1997). 
Misalignment between patient perceived adequacy of intake and measured adequacy also exists 
(Bell et al., 2013). 
There is some overlap between age-related and illness and comorbid factors, as illness itself, 
some treatments and certain pharmacologic therapies are known to cause altered taste and smell, 
xerostomia, dysphagia and delayed gastric emptying (Krinke, 2011). 
Table 2-2 Summary of factors impacting intake in older patients 
Patient-level factors Food service & meal environment 
Age-related factors Access, timing & preferences 
 Anorexia of ageing  Limited food access outside of mealtimes 
 Reduced taste & smell  Missing meals secondary to treatment 
 Impaired mastication  Dislikes meal or low food quality 
 Xerostomia  Dislike texture (e.g. therapeutic diet) 
 Dysphagia  Not being given enough time to eat 
 Self-feeding difficulty (reduced functional 
capacity) 
 Not enough information on menu or difficulty 
reading / understanding menu 
 GORD Set up & ward environment 
 Constipation  Mealtime interruptions 
 Delayed gastric emptying  Positioning and set up for meal 
Illness & comorbid factors  Distractions (e.g. noise, unpleasant smells) 
 Pain   
 Feeling unwell / nausea Staff attitudes & care practices 
 Dementia Staff attitudes & priorities 
 Depression, anxiety, apathy, worry  Low priority placed on nutrition 
 Impaired cognition, drowsiness & delirium  Lack of nutrition knowledge / training of staff 
 Poor appetite / drug induced anorexia  Competing priorities at mealtimes 
 Breathing difficulties Nutrition care practices 
 Drug or therapy induced alterations in taste 
and/or smell, xerostomia, dysphagia or 
delayed gastric emptying 
 Healthcare facility diets 
  Lack of feeding / set up assistance 
Screening and referral processes 
Social & lifestyle factors*  Dietetic assessment and intervention processes 
 Lack of knowledge or beliefs about adequacy of 
diet 
 Poor knowledge of nutrition care processes 
 Surgical care practices 
   Prolonged or repeated fasting / nil by mouth 
   Inadequate diet or slow diet upgrade (e.g. fluid) 
    
*This only includes those social & lifestyle factors likely to impact patient intake in the clinical setting. 
 
 Food service and meal environment 
Upon admission to hospital, the food service at the facility and meal environment on the ward can 
further impact intake. These can be broken down into factors relating to food access, timing and 
preferences; and set up and ward environment (see Table 2-2).  
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Inflexible meal times (e.g. requiring patients to submit menu selections in advance and lack of food 
access outside of scheduled meal times) that suit the needs of the facility food service rather than 
the patient are largely implicated in issues relating to access and timing (Eide, Halvorsen, & 
Almendingen, 2015; Keller et al., 2015; Naithani et al., 2008; Naithani et al., 2010; Patel & Martin, 
2008). Failure of the facility to provide meals that are of good quality and appealing to patients can 
contribute to poor intake of meals (Bell et al., 2013; Keller et al., 2015; Naithani et al., 2010; Patel 
& Martin, 2008; Roberts et al., 2015; Sullivan et al., 1999), including when patients require a 
therapeutic diet (Bell et al., 2013; Patel & Martin, 2008). Meal environment factors such as whether 
the patient is sitting out of bed ready to eat the meal and the meal tray is placed within reach can 
impact intake (Keller et al., 2015; Naithani et al., 2008; Naithani et al., 2010; Young, Mudge, 
Banks, Ross, & Daniels, 2013b), as can distractions and interruptions (Bell et al., 2013; Keller et 
al., 2015; Naithani et al., 2008). 
Staff attitudes and care practices 
The last set of factors exerting influence on patient intake are ward staff attitudes and ward care 
practices (see Table 2-2). In an older surgical population, factors within these broad categories can 
further be classified as attitudes and priorities of staff; nutrition care practices; and surgical 
practices. Ward staff attitudes may include a low priority placed on nutrition, perhaps due to a lack 
of nutrition knowledge or training, or because of competing priorities (Eide et al., 2015; Ross, 
Mudge, Young, & Banks, 2011). This can mean that patients don’t receive assistance with meal set 
up (e.g. opening packets, cutting up food) or feeding when it is required (Keller et al., 2015; Patel & 
Martin, 2008; Sullivan et al., 1999). Nutrition care practices on the ward include nutrition screening, 
assessment and intervention processes, which may determine the diet and any nutrition support a 
patient receives (Bell et al., 2013; Eide et al., 2015; Roberts et al., 2015). Ross and colleagues 
(2011), identified poor knowledge among allied health and nursing staff of these processes, 
combined with lack of role clarity about nutrition care responsibilities and inadequate 
interdisciplinary communication as barriers to the implementation of nutritional support for older 
hospitalised patients. Routine surgical care practices can also impact patient intake (Bell et al., 
2013; Sullivan et al., 1999); These include prolonged and repeated fasting (preoperatively and for 
tests/investigations), as well as periods of nil by mouth followed by slow diet upgrades or delayed 
commencement of nutrition support postoperatively. These surgical care practices will be explored 
further in Section 2.3. 
2.2.5 Discussion 
Studies consistently estimate the prevalence of malnutrition in Australian acute care patients to be 
in the vicinity of 30-50% (Adams et al., 2008; Agarwal et al., 2012; Bell et al., 2014; Garth et al., 
2010; Young et al., 2013a). This prevalence, coupled with its impact on clinical and financial 
outcomes, emphasises the importance of providing an environment that is supports patients in 
achieving adequate nutrition during hospitalisation. 
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There are few high quality studies assessing the contribution of preoperative nutritional indicators 
to postoperative outcomes in older general surgical populations. One of the obvious limitations of 
these studies is the use of inconsistent nutritional measures, with few studies using validated tools 
or criteria. This may be due to factors such as feasibility, with commonly measured parameters 
such as weight or albumin being readily available and easily obtained in the clinical setting, or may 
reflect the former lack of internationally accepted methods for diagnosing malnutrition (Meijers, van 
Bokhorst-de van der Schueren, Schols, Soeters, & Halfens, 2010; White et al., 2012), with 
consensus for international malnutrition criteria only reached in September 2018 (Cederholm et al., 
2018). A further limitation of drawing conclusions from the identified studies is the broad range of 
underlying pathology and surgical procedures. While evidence specific to older general surgical 
populations is limited, good evidence from large meta-analyses exists supporting the link between 
impaired preoperative nutritional risk and/or status and poorer postoperative outcomes in hip 
fracture patients and all-age surgical patients (Hu et al., 2012; Sun et al., 2015). 
While multiple validated nutrition assessment tools exist for diagnosing malnutrition in the acute 
care setting, these tools are not sensitive enough to detect changes over what is often a short 
acute admission. Objective measures that are sensitive enough to detect short-term change in 
nutritional status are limited, making it challenging to assess the impact of nutrition interventions in 
the acute setting. Functional measures such as HGS may be useful but require further 
investigation to determine validity in an older surgical population. 
Patient intake whilst in hospital may be inadequate due to complex and multifactorial physiological, 
psychosocial and environmental contributors, with previous studies identifying the hospital 
environment as potentially not supportive of adequate intake (Keller et al., 2015). The contribution 
of any one factor to overall intake is unclear, however, and understanding the underlying factors 
contributing to intake within the local context will provide important direction for developing 
interventions. The importance of ensuring patients consume adequate energy and protein is 
underscored by the role of ongoing inadequate intake in the development of frailty and reduced 
quality of life via unintentional weight loss, muscle wasting and malnutrition (Corish & Kennedy, 
2000; Hickson & Frost, 2004; Martone et al., 2013; Rizzoli et al., 2013; Whitehead & Finucane, 
1997). 
  
Nutritional status and care of older (≥65 years) surgical patients Chapter Two: Background 
 23 
2.3 Perioperative nutrition care of the older surgical patient 
The 2010 report by the United Kingdom’s National Confidential Enquiry into Patient Outcome and 
Death (NCEPOD) – An Age Old Problem: A review of the care received by elderly patients 
undergoing surgery – investigated the processes of care of patients 80 years and older undergoing 
a surgical procedure that died within 30 days postoperatively (Wilkinson, 2011). This report 
concluded that while malnutrition is common in older surgical patients, appropriate documentation 
of nutrition parameters and status, and evidence of nutritional assessment and intervention 
strategies were lacking (Wilkinson, 2011). Thus, as one of 11 principal recommendations made 
from findings of the report, the NCEPOD expert committee recommended that all older surgical 
patients undergo preoperative nutrition assessment to identify and treat malnutrition (Wilkinson, 
2011). While this report is biased as it only reports care processes of those patients that died, the 
findings are consistent with a 2013 study by Bergman and colleagues (2013) that found poor 
adherence to process-based quality indicators in patients 65 years or older undergoing elective 
major abdominal surgery. This is further supported by studies indicating that better adherence to 
evidence-based practice recommendations shared an inverse relationship with incidence of 
postoperative complications (Arriaga et al., 2009; Bergman et al., 2014). These studies highlight 
the importance of implementation of evidence-based practices. Evidence relating to nutrition-
related care in the perioperative period will be described further in this section. 
2.3.1 Clinical practice guidelines 
Surgical and Anaesthetic Guidelines 
Clinical guidelines are recommendations for practice based on systematic synthesis of the best 
available scientific evidence (National Health and Medical Research Council, n.d.). International 
clinical practice guidelines applicable to older surgical patients from the American Geriatrics 
Society, American College of Surgeons and Association of Anaesthetists of Great Britain and 
Ireland consistently recognise the relationship between nutritional status and patient outcomes and 
emphasise the importance of optimising nutrition in the perioperative period (Chow, Rosenthal, 
Merkow, Ko, & Esnaola, 2012; Griffiths et al., 2014; Mohanty et al., 2016; The American Geriatrics 
Society Expert Panel on Postoperative Delirium in Older Adults, 2015). Prominent surgical and 
anaesthetics organisations relevant to the Australian context include the Royal Australasian 
College of Surgeons (RACS) and Australian and New Zealand College of Anaesthetists (ANZCA), 
the former of which does not have published or endorsed guidelines relating to preoperative 
assessment or perioperative care of surgical patients. The Guidelines on Pre-Anaesthesia 
Consultation and Patient Preparation published by ANZCA (Australia and New Zealand College of 
Anaesthetists, 2016) recommend preoperative assessment of surgical patients, however no 
reference is made to nutritional status or other nutrition-related measures. 
Nutritional status and care of older (≥65 years) surgical patients Chapter Two: Background 
 24 
Thorough preoperative assessment, including assessment of nutritional status, is recommended 
for older patients by international surgical and anaesthetics organisations, as well as the Australian 
and New Zealand Society for Geriatric Medicine (ANZGM)(Chow et al., 2012; Griffiths et al., 2014; 
Jamieson & Penhall, 2011; Wilkinson, 2011). Assessment of BMI and albumin are suggested 
(Chow et al., 2012; Griffiths et al., 2014), as is unintentional weight loss (Chow et al., 2012). The 
joint guidelines of the American College of Surgeons and American Geriatric Society (Chow et al., 
2012) for Optimal Preoperative Assessment of the Geriatric Surgical Patient recommend those 
patients identified as being at severe nutritional risk as per the ESPEN criteria undergo full nutrition 
assessment by a dietitian and consideration be given to preoperative nutritional support. 
Additional recommendations are made concerning the perioperative period; predominantly that 
prolonged preoperative fasting should be avoided, with fasting limited to two hours preoperatively 
for clear fluids and six hours preoperatively for solids (fried or fatty foods should be avoided for 
eight hours preoperatively) (Apfelbaum et al., 2017; Australia and New Zealand College of 
Anaesthetists, 2016; Carmichael et al., 2017; Griffiths et al., 2014; Mohanty et al., 2016). Adequate 
nutrition and fluid in the postoperative period is recognised as a strategy in the prevention of 
postoperative delirium (Griffiths et al., 2014; Mohanty et al., 2016; The American Geriatrics Society 
Expert Panel on Postoperative Delirium in Older Adults, 2015) and functional decline (Mohanty et 
al., 2016), as well as in promoting wound healing and recovery (Griffiths et al., 2014). The 
guidelines are generally non-prescriptive on the timeframe for resumption of oral intake, likely as 
these are designed to be applicable to a range of surgical procedures. The exception to this is the 
joint American Society of Colon and Rectal Surgeons and Society of American Gastrointestinal and 
Endoscopic Surgeons guidelines for colon and rectal surgery, which recommend resumption of 
regular oral diet within 24 hours after surgery (Carmichael et al., 2017). Strategies recommended 
to maintain adequate nutrition in the postoperative period include resuming diet (or nutrition 
support where indicated) as early as feasible, daily evaluation to ensure adequate nutrition and 
fluids, and ensuring availability of dentures (Griffiths et al., 2014; Mohanty et al., 2016). 
Nutrition Guidelines 
Guidelines from ESPEN exist for the provision of nutrition support therapy to surgical (Weimann et 
al., 2017) and geriatric patients (Volkert et al., 2006). The ESPEN Guidelines on Enteral Nutrition: 
Geriatrics indicate that perioperative nutrition support of the older patient undergoing major surgery 
should not differ from that provided to younger patients and therefore the surgical guidelines 
should be used (Volkert et al., 2006). Preoperative recommendations from these surgical 
guidelines (ESPEN Guideline: Clinical Nutrition in Surgery (Weimann et al., 2017)) recommend: 
nutrition support in severely malnourished patients (Grade A) of at least 10-14 days (Grade 0); 
provision of  oral nutritional supplements to “high risk” patients (e.g. malnourished older adults with 
sarcopenia) undergoing major abdominal surgery (Grady A); avoidance of prolonged (i.e. from 
midnight) fasting in favour of fluids until two hours and solids until six hours (Grade A) prior to 
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anaesthesia; and provision of carbohydrate drinks to reduce discomfort and anxiety (Grade 
B)(Weimann et al., 2017). These guidelines also recommend perioperative nutrition therapy 
(preferably oral nutritional supplements (ONS) or enteral feeds where indicated) in malnourished 
patients, those anticipated to be unable to eat >5 days or those unable to maintain oral intake 
sufficient to meet >50% recommended intake for >7 days; however, this is based upon expert 
opinion. In the postoperative period, early resumption of full oral diet is supported (Grade A), with 
mention made in regard to adaptations depending on individual tolerance, type of surgery, and for 
older patients (expert opinion)(Weimann et al., 2017). The joint guidelines of the Society of Critical 
Care Medicine and ASPEN (McClave et al., 2016) make no special provisions for older patients, 
and recommendations specific to patients admitted to intensive care units following major surgery 
relate to timing, route and formulation of nutrition support. 
2.3.2 Enhanced Recovery After Surgery perioperative care pathway 
Henrik Kehlet first proposed a multimodal approach to reducing surgical stress and expediting 
patient rehabilitation in the ‘90s (Kehlet, 1997). In an effort to standardise surgical care, this was 
further refined into a suite of strategies (Kehlet & Wilmore, 2002, 2008) and subsequently the first 
ERAS guidelines were published in 2012 for elective colonic surgery (Gustafsson et al., 2012). 
ERAS, or fast-track surgery, is a comprehensive suite of recommended practices across the 
perioperative period. This multimodal care pathway, which includes a number of nutrition-related 
practice recommendations, was developed with the intention of reducing surgical stress, 
preserving postoperative physiological function and encouraging mobilisation (Gustafsson et al., 
2012), with the end goal of expediting patient recovery following major elective surgery. ERAS is 
gradually becoming accepted as the standard of care across many surgical disciplines (Ljungqvist, 
Scott, & Fearon, 2017). An overview of the existing evidence for ERAS and how this relates to 
nutrition care practices is described in greater detail in this section. 
ERAS Guidelines 
ERAS guidelines are available for a number of surgical procedures and are a collaboration 
between the ERAS Society, ESPEN and the International Association for Surgical Metabolism and 
Nutrition. The ERAS pathway pertains to the preoperative, intraoperative and postoperative 
periods, with each set of guidelines including a number of common evidence-based practice 
recommendations, such as preference for minimally invasive surgical technique (i.e. laparoscopy 
over laparotomy). Recommendations relevant to patient’s nutrition and hydration from each of the 
guidelines has been summarised in Table 2-3. Each recommendation included in the guidelines is 
accompanied by a level of evidence rating and strength of recommendation based on the Grading 
of Recommendations, Assessment, Development and Evaluation (GRADE) system (Guyatt et al., 
2008). The assigned level of evidence rating from the guideline is summarised in the table 
alongside each recommendation. 
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Table 2-3 Summary of nutrition-related recommendations across ERAS Guidelines 
 Colonic1 
Rectal/ 
Pelvic2 
Cystect-
omy3 
Whipples4 
Gastrect-
omy5 
Gyneco-
logic6 
Bariatric7 Liver8 
Head & 
Neck9 
Breast10 
Preoperative R LE R LE R LE R LE R LE R LE R LE R LE R LE R LE 
 Counselling/education ✓ L ✓ L → L ✓ L → L ✓ L ✓ M ✓ M ✓ L ✓ M 
 Nutritional optimisation* ✓ L ✓ NR → H ✓ VL ✓ VL ✓ H ✓** H ✓ H ✓ H ✓** H 
 Bowel preparation ✗ H ✗ H ✗ M ✗ M → M ✗ M NR  ✗ L NR  NR  
 CHO Loading ✓ L ✓ M → L ✓ L → L ✓ M ✗ L ✓ L ✓ L → L 
 Clear fluids up to 2 h ✓ M ✓ M → M ✓ H → H ✓ H ✓ H ✓ M ✓ H → M 
 Solids up to 6 h ✓ M ✓ M → M ✓ L → L ✓ H ✓ H ✓ M ✓ L → M 
Intraoperative                     
 NGT decompression ✗ H ✗ H ✗ L ✗ M ✗ H ✗ H ✗ L ✗ H NR  NR  
 PONV Prophylaxis ✓ L ✓ H ✓ VL ✓ L → L ✓ M ✓ L ✓ M ✓ H ✓ M 
Postoperative                     
 Laxatives / bowel stimulants ✓ L ✓ L ✓ M ✓ VL → VL ✓ L NR  ✗ H NR  NR  
 Opioid sparing analgesia ✓ H ✓ H → H ✓ H ✓ H ✓ H ✓ L ✓ M ✓ H ✓ H 
 Early oral nutrition DOS H DOS M DOS M POD1 M POD1 M 24 h H NR  POD1 M 24 h M 24 h M 
Key: Recommendations (R): ✓= Recommended; ✗ = Not recommended; → = Recommendation carried over from another guideline / extrapolated from data in 
other surgical specialties. 
Level of evidence (LE) (as per GRADE System (Guyatt et al., 2008)): VL, very low; L, low; M, medium, H, high. 
Abbreviations: CHO, carbohydrate; DOS, day of surgery; LE, level of evidence; NGT, nasogastric tube; NR, not reported; POD, postoperative day; PONV, 
postoperative nausea and vomiting; R, recommendation. 
*Correction of anaemia; nutrition support (oral nutritional supplements/enteral/parenteral) 7-10 d preoperatively if malnourished and delaying surgery for up to two 
weeks to allow nutritional optimisation. 
**Preoperative weight loss is recommended for obese patients, as is a very low energy diet (VLED) to achieve liver shrinkage prior to bariatric surgery. 
1Gustafsson et al. (2012), 2Nygren et al. (2013), 3Cerantola et al. (2013), 4Lassen et al. (2013), 5Mortensen et al. (2014), 6Nelson et al. (2016b) and Nelson et al. 
(2016a), 7Thorell et al. (2016), 8Melloul et al. (2016), 9Dort et al. (2017), 10Temple-Oberle et al. (2017)
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Outcomes of ERAS protocols 
A database search for ERAS or fast track programs limited to systematic reviews now yields over 
280 articles in PubMed alone. A large number of these are recent, published since 2014. There are 
also multiple systematic reviews published in the Cochrane Database of Systematic Reviews that 
synthesise literature comparing ERAS protocols to conventional care or assessing the efficacy of 
specific ERAS components (e.g. the effect of chewing gum on the return of bowel function). This 
number of systematic reviews investigating only slight variations in the research question that 
include the same studies has been referred to by Chambers et al. (2014) as “research waste”; 
however, this exemplifies the attention that ERAS has garnered in recent years. 
Given the large body of literature, this review has been limited to meta-analyses comparing ERAS 
to conventional care in pelvic, abdominal or thoracic general surgical procedures (excluding 
bariatric surgery) as these are most relevant to the general surgical wards at the RBWH. Studies 
were identified by searching the Cochrane Database of Systematic Reviews, PubMed and Embase 
for studies published and indexed through to July 2018 using combinations of keywords “Enhanced 
Recovery After Surgery”, “Enhanced Recovery Program” or “Fast Track”. Database search filters 
were used to limit to title/abstract and meta-analysis where available, with only those studies 
written in the English language subsequently included. 
Outcomes (LOS, complications / morbidity and readmissions) of these studies have been 
summarised in Table 2-4, along with results of critical appraisal. Critical appraisal was undertaken 
using the AMSTAR2 (A MeaSurement Tool to Assess systematic Reviews), the revised version of 
the original AMSTAR tool for critically appraising systematic reviews and meta-analyses that 
include randomised and/or non-randomised studies of healthcare interventions (Shea et al., 2017). 
Of the 34 systematic reviews and meta-analyses included in Table 2-4, 10 report outcomes 
following colorectal resection, six following gastrectomy, nine following hepatectomy, two following 
oesophagectomy, two following pancreatic resection and five report outcomes of meta-analyses of 
combined surgical procedures. The majority (n = 29, 85%) of these meta-analyses score ‘critically 
low’ as per the AMSTAR2 (Shea et al., 2017), indicating the findings of the review cannot be relied 
on to provide an accurate and comprehensive summary of the available studies. A further three 
studies scored ‘low’, indicating the review has a critical flaw and therefore may not provide an 
accurate and comprehensive summary of the available studies. Only two meta-analyses, one 
reporting outcomes in ERAS compared to conventional care in patients undergoing colorectal 
resection (Spanjersberg, Reurings, Keus, & van Laarhoven, 2011) and the other in combined 
major upper gastrointestinal, liver and pancreatic surgery (Bond-Smith, Belgaumkar, Davidson, & 
Gurusamy, 2016), scored ‘high’. Both of these studies are from the Cochrane Database of 
Systematic Reviews. This finding indicates that the quality of published systematic reviews and 
meta-analyses of ERAS protocols when compared to conventional care is generally poor. 
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Table 2-4 Summary of outcomes and critical appraisal of meta-analyses comparing Enhanced Recovery After Surgery protocols to conventional care 
Author (year) LOS (days),  
statistic [95% CI] (heterogeneity) 
Complications / Morbidity,  
statistic [95% CI] (heterogeneity) 
Readmissions, 
statistic [95% CI] (heterogeneity) 
Study 
qualitya 
COLORECTAL RESECTION 
Spanjersberg et 
al. (2011) 
MWD: –2.94 [–3.69, –2.19]** (I2: 0%) Overall complications: 
RR: 0.52 [0.38, 0.71]** (I2: 0%) 
Major complications: 
RR: 0.45 [0.09, 2.32] (I2: 57%) 
Minor complications: 
RR: 0.63 [0.37, 1.05] (I2: 0%) 
Mortality: 
RR: 0.53 [0.12, 2.38] (I2: 0%) 
RR: 0.87 [0.08, 9.39] (I2: 59%) High 
Eskicioglu, 
Forbes, Aarts, 
Okrainec, and 
McLeod (2009) 
NR Overall complications: 
RR: 0.61 [0.42, 0.88]** (I2: 0%) 
Major complications: 
RR: 0.40 [0.06, 2.59] (I2: 63%*) 
Minor complications: 
RR: 0.67 [0.37, 1.23] (I2: 41%) 
Mortality: 
RR: 053 [0.12, 2.38] (I2: 0%) 
RR: 0.67 [0.20, 2.19] (I2: 24%) Low 
Greco et al. 
(2014) 
WMD: –2.28 [–3.09, –1.47]** (I2: 86%**) Overall complications: 
RR: 0.60 [0.46, 0.76]** (I2: 44%*) 
Non-surgical complications: 
RR: 0.40 [0.27, 0.61]** (I2: 0%) 
Surgical complications: 
RR: 0.76 [0.54, 1.08] (I2: 27%) 
RR: 0.78 [0.50, 1.20] (I2: 0%) Critically 
low 
Yin, Zhao, and 
Zhu (2014) 
SMD: –0.91 [–1.26, –0.57]** (I2: 78%**) Overall complications: 
RR: 0.58 [0.43, 0.77]** (I2: 54%*) 
Mortality: 
RR: 1.24 [0.42, 3.68] (I2: 0%) 
RR: 0.73 [0.39, 1.37] (I2: 0%) Critically 
low 
Zhao et al. (2014) WMD: –1.64 [–2.25, –1.03]** (I2: 81%**) Overall complications: 
RR: 0.67 [0.56, 0.80]** (I2: 47%*) 
Mortality: 
RR: 1.55 [0.42, 5.71] (I2: 0%) 
RR: 0.64 [0.41, 1.01] (I2: 0%) Critically 
low 
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Author (year) LOS (days),  
statistic [95% CI] (heterogeneity) 
Complications / Morbidity,  
statistic [95% CI] (heterogeneity) 
Readmissions, 
statistic [95% CI] (heterogeneity) 
Study 
qualitya 
Li et al. (2013) NR Overall complications: 
RR: 0.60 [0.46, 0.79]** (I2: 59%*) 
Anastomotic leak: 
RR: 1.07 [0.50, 2.32] (I2: 0%) 
Surgical site infection: 
RR: 0.66 [0.33, 1.32] (I2: 0%) 
Obstruction: 
RR: 0.67 [0.32, 1.42] (I2: 0%) 
RR: 0.69 [0.34, 1.4] (I2: 0%) Critically 
low 
Zhuang, Ye, 
Zhang, Chen, 
and Yu (2013b) 
Primary hospital stay: 
WMD: –2.44 [–3.06, –1.83]** (I2: 88%**) 
Total hospital stay (incl. readmissions): 
WMD: –2.39 [–3.7, –1.09]** (I2: 85%**) 
Overall complications: 
RR: 0.71 [0.58, 0.86]** (I2: 65%**) 
Non-surgical complications: 
RR: 0.68 [0.56, 0.82]** (I2: 15%) 
Surgical complications: 
RR: 0.90 [0.75, .09] (I2: 4%) 
Mortality: 
RR: 1.02 [0.40, 2.57] (I2: 0%) 
RR: 0.93 [0.56, 1.54] (I2: 0%) Critically 
low 
Lv, Shao, and 
Zhou (2012) 
WMD: –1.88 [–2.91, –0.86]** (I2: 75%**) Overall complications: 
RR: 0.69 [0.51, 0.93]* (I2: 59%*) 
Mortality: 
RR: 1.02 [0.40, 2.57] (I2: 0%) 
RR: 0.90 [0.52, 1.53] (I2: 0%) Critically 
low 
Varadhan et al. 
(2010) 
WMD: –2.51 [–3.54, –1.47]** (I2: 55%*) Overall complications: 
RR: 0.53 [0.51, 0.69]** (I2: 0%) 
Mortality: 
RR: 0.53 [0.09, 3.15] (I2: 0%) 
RR: 0.80 [0.32, 1.98] (I2: 9%) Critically 
low 
Gouvas, Tan, 
Windsor, 
Xynos, and 
Tekkis (2009) 
Primary hospital stay: 
WMD: –2.35 [–3.24, –1.46]** (I2: 75%**) 
Total hospital stay (incl. readmission): 
WMD: –2.46 [–3.43, –1.48]** (I2: 0%) 
Overall complications: 
RR: 0.56 [0.45, 0.69]** (I2: 0%) 
 
RR: 1.37 [0.97, 1.92] (I2: 0%) Critically 
low 
GASTRECTOMY 
Liu, Ding, Jiang, 
Zhang, and Jin 
(2018) 
WMD: –1.85 [–2.60, –1.11]** (I2: 74%**) Overall complications: 
OR: 0.77 [0.43, 1.38] (I2: 40%) 
Intraoperative blood loss: 
WMD: -7.11 [-15.72, 1.50] (I2: 0%) 
NR Critically 
low 
Beamish, Chan, 
Blake, Karran, 
and Lewis 
(2015) 
SMD: –1.10 [–1.56, –0.65]** (I2: 93%**) Overall complications: 
OR: 0.83 [0.65, 1.06] (I2: 31%) 
OR: 1.67 [0.88, 3.19] (I2: 0%) Critically 
low 
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Author (year) LOS (days),  
statistic [95% CI] (heterogeneity) 
Complications / Morbidity,  
statistic [95% CI] (heterogeneity) 
Readmissions, 
statistic [95% CI] (heterogeneity) 
Study 
qualitya 
Chen, Zou, Chen, 
Huang, and Li 
(2015b) 
WMD: –2.62 [–3.59, –1.65]** (I2: 71%**) Overall complications: 
OR: 0.82 [0.40, 1.66] (I2: 57%*) 
OR: 2.01 [0.36, 11.29] (I2: 0%) Critically 
low 
Chen, Liu, and 
Cen (2014) 
Laparoscopic surgery: 
WMD: –1.19 [–1.79, –0.60]**(I2: 90.6%**) 
Open surgery: 
WMD: –1.99 [–2.09, –1.89]** (I2: 59.1) 
Overall complications: 
Laparoscopic surgery: 
RR: 1.39 [0.77, 2.51] (I2: 18.2%) 
Open surgery: 
RR: 1.52 [0.90, 2.56] (I2: 0%) 
NR Critically 
low 
Li et al. (2014) WMD: –2.00 [–2.69, –1.30]** (I2: 88%**) 
Laparoscopic surgery: 
WMD: –1.57 [–3.50, 0.35] (I2: 89%**) 
Open surgery: 
WMD: –2.21 [–3.03, –1.38]** (I2: 89%**) 
Intraoperative blood loss: 
WMD: 2.02 [-12.75, 16.80] (I2: 0%) 
Laparoscopic surgery: 
WMD: 0.09 [-18.71, 18.90] (I2: 44%) 
Open surgery: 
WMD: 5.15 [-18.75, 29.04] (I2: 0%) 
NR Critically 
low 
Yu et al. (2014) WMD: –1.87 [–2.46, –1.28]** (I2: 80%**) Overall complications: 
RR: 0.99 [0.56, 1.76] (I2: 60%*) 
RR: 1.97 [0.37, 10.64] (I2: 0%) Critically 
low 
HEPATECTOMY 
Ahmed et al. 
(2016) 
WMD: –2.74 [–3.60, –1.87]** (I2: 0%) 
Laparoscopic surgery: 
WMD: –3.2 [–5.17, –1.22]** (I2: 70%*) 
Open surgery: 
WMD: –2.41 [–3.69, –1.13]** (I2: 71%**) 
Overall complications: 
OR: 0.90 [0.66, 1.21] (I2: 16%) 
Laparoscopic surgery: 
OR: 0.94 [0.38, 2.34] (I2: 0%) 
Open surgery: 
OR: 0.89 [0.64, 1.23] (I2: 52%) 
OR: 1.17 [0.61, 2.23] (I2: 0%) Low 
Li, Chen, Liu, Li, 
and Shi (2017) 
WMD: –2.72 [–3.86, –1.57]** (I2: 77%) Overall complications: 
OR: 0.45 [0.30, 0.67]** (I2: 0%) 
PR: 1.16 [0.38, 3.54] (I2: 0%) Critically 
low 
Wang et al. 
(2017a) 
WMD: –2.07 [–2.76, –1.38]** (I2: 82%**) 
Laparoscopic surgery:  
WMD: –3.64 [–4.63, –2.64]** (I2: 0%) 
Open surgery: 
WMD: –1.79 [–2.52, –1.06]** (I2: 89%**) 
Overall complications: 
OR: 0.65 [0.50, 0.84]** (I2: 47%**) 
Laparoscopic surgery: 
OR: 0.51 [0.30, 0.86]** (I2: 0%) 
Open surgery: 
OR: 0.66 [0.49, 0.88]** (I2: 54%**) 
Mortality: 
OR: 0.81 [0.31, 2.12] (I2: 0%) 
OR: 0.98 [0.69, 1.40] (I2: 0%) 
 
Critically 
low 
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Author (year) LOS (days),  
statistic [95% CI] (heterogeneity) 
Complications / Morbidity,  
statistic [95% CI] (heterogeneity) 
Readmissions, 
statistic [95% CI] (heterogeneity) 
Study 
qualitya 
Zhao, Qin, Wu, 
and Xiang 
(2017) 
WMD: –3.17 [–3.99, –2.35]** (I2: 89%**) 
Laparoscopic surgery: 
WMD: –3.24 [–4.54, –1.94]** (I2: 82%**) 
Open surgery: 
WMD: –3.12 [–4.41, –1.82]** (I2: 92%**) 
Overall complications: 
OR: 0.52 [0.37, 0.72]** (I2: 0%) 
Laparoscopic surgery: 
OR: 0.44 [0.26, 0.77]** (I2: 0%) 
Open surgery: 
OR: 0.57 [0.38, 0.86]** (I2: 0%) 
NR Critically 
low 
Li, Zhang, Jiang, 
Yang, and Yan 
(2016) 
WMD: –2.24 [–3.69, –0.79]** (I2: 99%**) 
 
Overall complications: 
RR: 0.94 [0.79, 1.12] (I2: 76%**) 
Non-surgical complications: 
RR: 0.68 [0.49, 0.95]* (I2: 89%**) 
Surgical complications: 
RR: 1.42 [0.91, 2.21] (I2: 76%**) 
Mortality: 
RR: 0.57 [0.17, 1.90] (I2: 0%) 
RR: 0.99 [0.54, 1.79] (I2: 0%) 
 
Critically 
low 
Yang et al. (2016) WMD: –3.31 [–3.95, –2.67]** (I2: 0%) Overall complications: 
OR: 0.34 [0.15, 0.75]** (I2: 59%*) 
Intraoperative blood loss: 
WMD: -18.93 [-82.73, 44.87] (I2: 38%) 
NR Critically 
low 
Ni, Yang, Zhang, 
Meng, and Li 
(2015) 
WMD: –2.77 [–3.87, –1.66]** (I2: 91%**) Overall complications: 
RR: 0.66 [0.49, 0.88]** (I2: 0%) 
NR Critically 
low 
Wu et al. (2015) Total hospital stay (incl. readmissions): 
WMD: –2.25 [–3.10, –1.40]** (I2: 92%**) 
Overall complications: 
RR: 0.65 [0.52, 0.81]** (I2: 0%) 
NR Critically 
low 
Hughes, McNally, 
and Wigmore 
(2014) 
NR Overall complications: 
OR: 0.49 [0.28, 0.84]** (I2: 0%) 
NR Critically 
low 
OESOPHAGECTOMY 
Pisarska et al. 
(2017) 
WMD: –3.55 [–4.41, –2.69]** (I2: 56%**) Overall complications: 
RR: 0.85 [0.71, 1.01] (I2: 63%**) 
Surgical complications: 
RR: 0.92 [0.76, 1.10] (I2: 0%) 
Non-surgical complications: 
RR: 0.71 [062, 0.80]** (I2: 0%) 
Mortality: 
RR: 0.71 [0.38, 1.33] (I2: 0%) 
RR: 1.18 [0.89, 1.56] (I2: 0%) Critically 
low 
Nutritional status and care of older (≥65 years) surgical patients Chapter Two: Background 
 32 
Author (year) LOS (days),  
statistic [95% CI] (heterogeneity) 
Complications / Morbidity,  
statistic [95% CI] (heterogeneity) 
Readmissions, 
statistic [95% CI] (heterogeneity) 
Study 
qualitya 
Wang et al. 
(2017b) 
WMD: –5.37 [–7.74, –2.99]** (I2: 95%**) Overall complications: 
OR: 0.78 [0.58, 1.05] (I2: 0%) 
Anastomotic leak: 
OR: 0.85 [0.63, 1.16] (I2: 0%) 
Chylous leak: 
OR: 0.81 [0.39, 1.69] (I2: 0%) 
Mortality: 
OR: 0.76 [0.40, 1.46] (I2: 0%) 
OR: 1.01 [0.70, 1.46] (I2: 0%) Critically 
low 
PANCREATIC RESECTION 
Xiong et al. 
(2016) 
WMD: –4.17 [–5.72, –2.61]** (I2: 57%**) Overall complications: 
OR: 0.63 [0.54, 0.74]** (I2: 32%) 
Pancreatic fistula: 
OR: 0.88 [0.73, 1.08]** (I2: 26%) 
Delaying gastric emptying: 
OR: 0.56 [0.44, 0.71]** (I2: 32%) 
Reoperation: 
OR: 0.86 [0.60, 1.22] (I2: 0%) 
Mortality: 
OR: 0.95 [0.55, 1.64] (I2: 0%) 
OR: 1.05 [0.82, 1.34] (I2: 0%) Low 
Coolsen et al. 
(2013) 
NR Overall complications: 
RD: 8.3 [2.1, 14.5]** (I2: 0%) 
Mortality: 
RD: 0.2% [-1.7, 2.1] (I2: 0%) 
RD: 0.8% [-2.5, 4.1] (I2: 0%) Critically 
low 
COMBINED SURGICAL PROCEDURES 
Bond-Smith et al. 
(2016) 
WMD: –2.19 d [–2.53, –1.85]** (I2: 66%) Serious adverse events: 
RR: 0.72 [0.45, 1.13] (I2: 16%) 
Mild adverse events: 
RR: 0.52 [0.39, 0.70]** (I2: 0%) 
Mortality: 
RR: 2.79 [0.44, 17.73] (I2: 0%) 
RR: 1.4 [0.69, 2.87] (I2: 0%) High 
Grant, Yang, Wu, 
Makary, and 
Wick (2017) 
SMD: –1.11 [–1.46, –0.76]** (I2: 93%**) Lung infections: 
RR: 0.38 [0.23, 0.61]** (I2: 0%) 
Urinary tract infections: 
RR: 0.42 [0.23, 0.76]** (I2: 0%) 
Surgical site infections: 
RR: 0.75 [0.58, 0.98]* (I2: 0%) 
NR Critically 
low 
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Author (year) LOS (days),  
statistic [95% CI] (heterogeneity) 
Complications / Morbidity,  
statistic [95% CI] (heterogeneity) 
Readmissions, 
statistic [95% CI] (heterogeneity) 
Study 
qualitya 
Lau and 
Chamberlain 
(2017) 
WMD: –2.35 [–2.74, –1.96]** (I2: NR) Overall complications: 
RR: 0.62 [0.55, 0.70]** (I2: NR) 
Mortality: 
RR: 0.71 [0.38, 1.33] (I2: NR) 
RR: 1.15 [0.82, 1.61] (I2: NR) Critically 
low 
Visioni et al. 
(2017) 
MD: –2.5 d [–3.2, –1.8]** (I2: 96%**) Mean OR: 0.7 [0.56, 0.86]** (I2: 43%*) Mean OR: 1.03 [0.84, 1.26] (I2: 0.0%) Critically 
low 
Wang et al. 
(2014) 
NR Overall complications: 
RR: 0.69 [0.60, 0.78]** (I2: 57%**) 
Anastomotic leak: 
RR: 0.93 [0.68, 1.25] (I2: 0%) 
Surgical site infection: 
RR: 0.71 [0.57, 0.88]** (I2: 1%) 
Obstruction: 
RR: 0.87 [0.67, 1.15] (I2: 0%) 
RR: 0.94 [0.73, 1.22] (I2: 0%) Critically 
low 
*P < 0.05; **P < 0.01 
Abbreviations: GI, gastrointestinal; HPB, hepatopancreaticobiliary; LOS, length of stay; MD, mean difference; NR, not reported; OR, odds ratio; UGI, upper 
gastrointestinal; RD, risk difference; RR, risk ratio; SMD, standard mean difference; WMD, weighted mean difference. 
aCritical appraisal score as per AMSTAR2 (A MeaSurement Tool to Assess systematic Reviews) (Shea et al., 2017) 
 
Nutritional status and care of older (≥65 years) surgical patients Chapter Two: Background 
 34 
When considering those meta-analyses of high quality, the meta-analysis by Bond-Smith et al. 
(2016) included 10 randomised controlled trials (RCTs) (n = 1,014), all of which were considered at 
uncertain or high risk of bias. Similarly, the four RCTs (n = 237) included in the meta-analysis by 
Spanjersberg et al. (2011) were also at uncertain or high risk of bias, predominantly due to lack of 
blinding. Both meta-analyses reported a decrease in length of stay in patients treated using an 
ERAS protocol, without any detectable increase in readmissions. The impact of ERAS protocols on 
postoperative complications is less clear. Patients undergoing colorectal resection treated within 
ERAS protocols were found to experience fewer overall complications with no heterogeneity 
between studies (RR 0.52, 95% CI 0.38 to 0.71, P < 0.0001; I2 0%, P = 0.76), but no statistically 
significant difference was observed when major complications (RR 0.45, 95% CI 0.09 to 2.32, P = 
0.34; I2 57%, P = 0.07) and minor complications (RR 0.63, 95% CI 0.37 to 1.05, P = 0.07; I2 0%, P 
= 0.50) were analysed separately, nor was a difference observed for mortality (RR 0.53, 95% CI 
0.12 to 2.38, P = 0.41; I2 0%, P = 0.40) (Spanjersberg et al., 2011). Furthermore, ERAS protocols 
were found to decrease the number of mild adverse events in patients undergoing major upper 
gastrointestinal, liver and pancreatic surgery with no heterogeneity between studies (RR 0.52, 95% 
CI 0.39 to 0.70, P < 0.001; I2 0%, P = 0.47), but no difference was observed for number of serious 
of adverse events (RR 0.72, 95% CI 0.45 to 1.13, P = 0.15; I2 16%, P = 0.13). 
The systematic review and meta-analysis of 13 RCTs in patients undergoing gastrectomy for 
gastric cancer by Beamish et al. (2015) (study quality: critically low) reported ERAS protocol 
implementation reduced postoperative weight loss (SMD –0.79, 95% CI –1.11 to –0.46, P < 0.01). 
This was the only nutrition-specific parameter reported by the 34 reviewed meta-analyses. 
In addition to the poor reporting quality and high risk of bias, a further major limitation of meta-
analyses reporting ERAS studies is the inconsistency in number of ERAS practice 
recommendations implemented as part of the protocol. To account for this, authors typically set a 
minimum number of ERAS practice recommendations that studies must report as part of the 
protocol to be eligible, or, in some instances, this was recorded and used as an independent 
variable in data analysis. Of those systematic reviews that set a minimum as part of the eligibility 
criteria, this minimum ranged from four to nine of the recommended 20 ERAS practice 
recommendations, which appeared to have been set arbitrarily. This limitation is exemplified by a 
large systematic review and meta-analysis of 53 studies (n = 8,524) in patients undergoing 
colorectal surgery by (Gianotti et al., 2014) that reported 56 different combinations of the 20 ERAS 
practice recommendations included in study protocols. Only two studies used the same 
combination and no study included all 20 ERAS practice recommendations. Further limitations to 
the identified meta-analyses include differences in patient demographics and type of surgery, as 
well as differences in care practices and average LOS between different countries (Lau & 
Chamberlain, 2017). 
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Nutrition-related outcomes of ERAS protocols 
Multiple ERAS practice recommendations relate to nutrition care practices or have a nutritional 
impact (see Table 2-3). Across 53 studies reporting effect of ERAS protocols in colorectal patients, 
initiation of early oral feeding was the third most commonly reported practice recommendation 
selected for inclusion in protocols (94.9%), behind preoperative counselling (96.6%) and early 
mobilisation (96.6%)(Gianotti et al., 2014). Therefore, it is somewhat surprising that nutrition-
related outcomes are less often reported by ERAS studies. Neville and colleagues (2014) 
undertook a systematic review of mixed outcomes reported by 38 studies investigating 
implementation of ERAS protocols across any surgical type. They found that time to tolerate diet 
(either defined as predetermined diet type or number of meals tolerated per day) was reported by 
21 studies. Return to oral intake provides an important process measure for assessing ERAS 
protocols; however, it does not allow the nutritional impact of ERAS protocols to be quantified. 
Other nutritional indices reported include albumin, nitrogen balance, changes in body composition 
and muscle strength, all reported by just three studies (Neville et al., 2014). As highlighted earlier, 
Beamish et al. (2015) included postoperative weight loss in meta-analysis; however, only two out 
of the 14 included studies reported this as an outcome. 
Two studies were identified that assess the adequacy of postoperative protein and energy 
provision or intake in ERAS protocols during admission (Gillis, Nguyen, Liberman, & Carli, 2015; 
Yeung, Hilkewich, Gillis, Heine, & Fenton, 2017). The prospective cohort study at a single tertiary 
hospital in Canada by Gillis et al. (2015), collected dietary intake data across postoperative days 
one to three on a subgroup of 40 patients undergoing elective colorectal surgery. As part of the 
ERAS protocol at the study facility, patients are allowed oral intake from first postoperative day with 
the provision of oral nutritional supplements (ONS) three times per day. On average, patients were 
able to meet 60% of their estimated energy requirements (EER) on postoperative days one to 
three when consuming ONS (mean intake: 4,285 kJ without ONS; 5,475 kJ with ONS). Average 
estimated protein intake (EPI) did not meet 60% of estimated requirements (EPR) on any day 
(mean intake: 40 g (0.58 g/kg) without ONS; 50 g (0.72 g/kg) with ONS). As no comparator data 
are available from this study, it is not possible to draw any inferences about the impact of ERAS 
protocols on patient intake. This facility also differs from many tertiary facilities in that it utilises a 
room service menu system allowing patients to order food as desired between 08:00-20:00, which 
may contribute to increasing patient intake (McCray, Maunder, Krikowa, & MacKenzie-Shalders, 
2018). 
The prospective cohort study comparing intakes of patients at two facilities (one with an 
established ERAS protocol, one where patients received ‘conventional care’) in Calgary, Canada 
by Yeung et al. (2017), found that patients treated within an ERAS protocol had a greater mean 
intake each day over postoperative days one to three, when compared with the conventional care 
group (mean difference: 16 g protein/day, 95% CI 9 to 24 g protein/day; 370 kcal/day, 95% CI 211 
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to 530 kcal/d). This corresponded to a significantly greater proportion of estimated protein and 
energy requirements being met in the ERAS group (EPR met: 36% versus 22%, P = 0.001; EER 
met: 62% versus 39%, P < 0.001). Routine use of oral nutritional supplements as part of the ERAS 
protocol appeared to account for the majority of this difference as energy and protein intakes from 
food did not differ between groups. Mean estimated energy intake (EEI) and EPI in both the ERAS 
and conventional care groups were low (ERAS protocol: mean EEI: 2.6 MJ/day, 95% CI 2.2 to 3.0 
MJ/day and mean EPI: 26.1 g protein/day, 95% CI 21.2 to 31.0 g protein/day; Conventional care: 
mean EEI: 2.2 MJ/day, 95% CI 1.6 to 2.7 MJ/day and mean EPI: 20.5 g protein/day, 95% CI 14.6 
to 26.2 g protein/day). Postoperative intake at both facilities in Alberta was estimated using patient-
recorded food and fluid charts, potentially contributing to lower than expected estimations of intake 
(Johnson, 2002). 
A further study from Brisbane, Australia compared adequacy of intake at six weeks post-surgery in 
patients (n = 33) following oesophagectomy treated within an ERAS protocol to a retrospective 
cohort of matched patients (Benton et al., 2018). No difference was observed in proportion of 
patients meeting energy or protein requirements, however, the study was limited by small numbers 
in each cohort. Adequacy of intake from enteral feeds and oral diet during admission was not 
reported. 
ERAS in the older patient 
Older adults are disproportionately represented in the hospitalised population and these patients 
are increasingly undergoing surgery (Australian Institute of Health and Welfare, 2017). Due to their 
higher risk of adverse surgical outcome, older patients are often excluded from studies 
investigating ERAS protocols (Bagnall et al., 2014), despite ‘Fast Track’ protocols originally 
proposed as beneficial in attenuating functional decline often seen in older patients following 
surgery (Kehlet, 1997). In recent years, studies describing the application of ERAS protocols in 
older populations have been increasing, and typically report that ERAS is safe and effective, 
achieving reductions in morbidity, mortality and LOS when compared to conventional care (Bagnall 
et al., 2014; Paduraru et al., 2017a; Tejedor et al., 2018), and equivalent improvements in 
outcomes to younger patients (Bagnall et al., 2014; Forsmo, Erichsen, Rasdal, Korner, & Pfeffer, 
2017; Slieker et al., 2017). Where older patients are not able to achieve the same discharge goals 
as their younger counterparts, it has been suggested that this may be confounded by factors 
unrelated to ERAS such as lack of social supports (Bagnall et al., 2014). 
2.3.3 Other nutrition interventions in older general surgical patients 
Few studies outside of ERAS protocols report the impact of nutrition interventions on clinical, 
surgical or nutritional outcomes specifically in older general surgical patients, and the quality of 
those that do is generally low. One exception is a comparative intervention study with historical 
controls (i.e. pre-/post-test) reports the impact of a multimodal nurse-led intervention – the modified 
hospital elder life program (m-HELP) – on primary outcomes of functional status, nutritional status, 
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cognitive function and depressive symptoms in patients (n = 179) ≥65 years undergoing elective 
abdominal surgery (Chen et al., 2011a). The m-HELP, resourced by a full-time nurse, implemented 
an intervention targeting early mobilisation (ambulation or active range-of-motion exercise 3 times 
per day), nutritional assistance (daily oral care including tooth brushing, nutrition screening, diet 
education and feeding assistance if required), and cognitive activities (orientating communication 
and cognitively stimulating activities). After adjusting for differences in baseline cohort 
characteristics and compared to the pre-intervention group, the m-HELP significantly attenuated 
declines in nutritional status as measured by the MNA (Chinese version) (adjusted mean group 
difference 6.9, 95% CI 6.0 to 7.8, P < 0.01), body weight (adjusted mean group difference 1.3 kg, 
95% CI 0.5 to 2.0 kg, P < 0.01) and hand grip strength (adjusted mean group difference 1.8 kgF, 
95% CI 0.8 to 2.8 kgF, P < 0.01)(Chen et al., 2011a). The m-HELP did not result in a difference in 
mean time spent nil by mouth postoperatively (mean 4.5 (SD 4.0) days versus 5.4 (4.4) days), nor 
did these benefits translate into statistically detectable improvements in LOS (mean 17.4 (SD 11.1) 
days versus 19.4 (15.6) days) (Chen et al., 2011a); however, an improvement in LOS of two days 
represents a clinically important difference. 
2.3.4 Discussion 
Existing clinical practice guidelines relating to perioperative care of older surgical patients from 
surgical, anaesthetic and nutrition organisations share many common features, including the 
recognition of the importance of nutrition during the perioperative period. These guidelines typically 
align with the ERAS Society guidelines, which are increasingly becoming accepted as the standard 
of care. Multimodal perioperative care pathways such as ERAS confer benefit to both the facility, in 
terms of reduced LOS and associated costs of hospitalisation, and potentially to the patient, in 
terms of accelerated functional recovery and quality of life. These care pathways have been shown 
to be safe and beneficial in older patients, who may be at greater risk of adverse outcomes 
following surgery and more likely to have inadequate intake during their acute stay. The quality of 
both empirical studies and meta-analyses, however, is generally low. Despite ERAS guidelines 
including multiple recommendations that may affect the patient’s nutrition and/or hydration status, 
few studies report nutrition outcomes of implementing ERAS protocols, such as impact on intake 
during hospitalisation. Of the studies that do report impact of ERAS protocols on patient intake 
(Gillis et al., 2015; Yeung et al., 2017), provision of ONS to all patients was found to significantly 
contribute to improving patient intake. One of the limitations of these studies was the method used 
for estimating patient intake, as patients were required to self-complete food and fluid charts. 
Furthermore, the food service systems in use at the Canadian facilities with established ERAS 
programs where these studies were undertaken are not directly comparable to that at the RBWH. 
The multimodal intervention by Chen et al. (2011a) attenuated declines in nutritional status, body 
weight and HGS in older patients undergoing abdominal surgery, however this did not translate 
into improvements in LOS. This intervention shares similarities with the postoperative care 
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practices recommended by ERAS guidelines in terms of a focus on nutrition and mobilisation 
following surgery. 
Nutrition is important in the perioperative period; however, the impact of surgical care practices on 
intake in older general surgical patients and appropriate interventions to improve intake of older 
patients during the perioperative period are not well understood. Further studies of targeted 
interventions, using validated measures of nutritional and clinical outcomes, are required to 
improve the quality of evidence. 
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2.4 Implementing perioperative care guidelines 
Evidence-based practice guidelines are a way to deliver best practice health care that is supported 
by up to date scientific evidence (National Health and Medical Research Council, n.d.). Given the 
relationship between quality of care and patient outcomes (Arriaga et al., 2009; Bergman et al., 
2013), it is imperative that evidence-based practice guidelines are integrated into clinical practice. 
Guideline translation has its challenges, however, and is often not effected adequately (Lyon, 
Solomon, & Harrison, 2014; Polle, Wind, Fuhring, & Hofland, 2007). This failure to translate 
research evidence into practice contributes to what is termed the “evidence-practice gap” in 
healthcare (Lau et al., 2016) and variations in practice can be observed at the country-, facility- or 
organisational unit-level, right down to individual clinician practice differences (Grol & Grimshaw, 
2003; Woolf, Grol, Hutchinson, Eccles, & Grimshaw, 1999). 
One of the primary reasons evidence-based practice guidelines are often not implemented in 
practice is that they are complex, involving multiple interacting components and behaviour change 
across a number of groups, often of different disciplines (Craig et al., 2008). Interventions in 
complex environments, such as the hospital ward setting, are impacted by multi-level, 
hierarchically structured factors at the macro-, meso- and micro-levels; these can be further 
categorised as structural-, organisational-, patient-, provider- or intervention-level factors 
(Chaudoir, Dugan, & Barr, 2013; Lau et al., 2016). Within each of these factors are a multitude of 
measurable constructs with the potential for affecting implementation success and adherence to 
the intended practice change. Table 2-5 provides examples of constructs within each of these 
factors (Chaudoir et al., 2013; Lau et al., 2016). 
Table 2-5 Construct examples for each factor predicting implementation outcomes, and the 
corresponding factor level 
Level Factor Construct Example 
Macro Structural Social, political and societal context, technological advances 
Meso Organisational Leadership, culture, climate, management or organisational 
support, teamwork, processes and systems 
Micro Provider Attitudes, perceived knowledge, skills and abilities, motivation 
 Patient Patient interest in treatment, patient characteristics 
 Intervention Acceptability, implementability, quality of evidence, safety 
Note: These construct levels, factors and examples are summarised from Chaudoir et al. (2013) and Lau et 
al. (2016) 
 
Implementation of complex interventions in the surgical setting will be explored further in this 
section, beginning with an overview of implementation science approaches, followed by a 
summary of adherence to ERAS perioperative care protocols, description of approaches used in 
implementing ERAS perioperative care protocols, and synthesis of barriers and enablers to 
translating ERAS guidelines into practice. 
Nutritional status and care of older (≥65 years) surgical patients Chapter Two: Background 
 40 
2.4.1 Implementation science approaches 
Spurred by the increasing development of clinical practice guidelines, knowledge translation 
emerged as a field to promote more effective uptake of knowledge in response to the apparent 
evidence-practice gap in healthcare. Over a quarter century ago, it was acknowledged that clinical 
guideline implementation failure may account for small or no observable improvements in care 
processes and outcomes (Grimshaw & Russell, 1993). Early knowledge translation literature 
focused on the attributes of guidelines that made them more likely to be successfully implemented 
(Grilli & Lomas, 1994; Grol et al., 1998) and the implementation interventions most likely to 
contribute to success (Wensing, van der Weijden, & Grol, 1998), lending insights from marketing 
(e.g. Diffusion of Innovations (Rogers, 2003)) and psychological theory (e.g. Theoretical Domains 
Framework (Michie et al., 2005)). Historically, the focus of knowledge translation was in medical 
professionals, with limited investigation into practice change in allied health professionals 
(Hakkennes & Dodd, 2008), reflecting the often siloed approach of healthcare interventions. 
Implementation science emerged as a discipline in the mid-2000’s (Eccles & Mittman, 2006) and 
along with it, a more comprehensive view of factors likely to impact knowledge translation efforts in 
the healthcare setting, at the patient, provider, organisation and policy levels (Bauer, Damschroder, 
Hagedorn, Smith, & Kilbourne, 2015; Chaudoir et al., 2013; Oxman et al., 2013). This has also 
seen the development of implementation frameworks that aim to consolidate the wide-ranging 
factors with the potential to influence translation of research findings into practice such as the 
Promoting Action on Research Implementation in Health Services (Harvey & Kitson, 2015) and 
Consolidated Framework for Implementation Research (Damschroder et al., 2009). As the 
discipline matures, attention has shifted to operationalisation of these frameworks to support 
design and evaluation of interventions (Colquhoun, Squires, Kolehmainen, Fraser, & Grimshaw, 
2017) and preventing attrition of practices following initial implementation (i.e. sustainability) 
(Lennox, Maher, & Reed, 2018). 
Implementation science and quality improvement activities share similarities in that the end goal is 
to improve the quality of care (Bauer et al., 2015). The differentiating characteristics of 
implementation science approaches are a focus on improving utilisation of evidence-based 
practice through thorough contextual assessment, adaptation and locally tailored interventions, 
guided by trans-disciplinary research teams (Bauer et al., 2015). Such approaches are useful for 
testing effectiveness in pragmatic research, where safety and efficacy have previously been 
demonstrated by traditional clinical research methods (Bauer et al., 2015). Implementation science 
approaches may offer superior frameworks for organising data such as barriers and enablers to 
change or context assessment; conceptualising, designing and planning interventions; and 
evaluating implementation success (Bauer et al., 2015). Furthermore, identifying barriers, aligning 
interventions to overcome these, applying appropriate theory, and engaging end-users in change 
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initiatives are highlighted as necessary to improve likelihood of implementation success 
(Colquhoun et al., 2017). 
2.4.2 Adherence to Enhanced Recover After Surgery perioperative care protocols 
Adherence to care protocols is a poorly reported factor in many studies (Day et al., 2015; 
Messenger et al., 2017), as is adequate description of individual protocol elements (Day et al., 
2015). Protocol adherence is an important factor that has the potential to influence whether 
differences are observed in patient outcomes (Proctor et al., 2011). Furthermore, adherence is 
reported to decay over time, with attrition of practice change between initial implementation and 
into the post-implementation period (Ament et al., 2014). This attrition may be site-dependent, with 
some sites reporting sustained practice change and patient outcomes up to four years following 
initial implementation (Martin et al., 2016). 
This challenge in achieving and sustaining high (≥70% (Gustafsson, Oppelstrup, Thorell, Nygren, & 
Ljungqvist, 2016)) adherence to complex interventions such as ERAS is highlighted by the study 
by van Zelm et al. (2017) that reports overall median protocol adherence to range between 35% to 
58% across 12 European sites with an established ERAS protocol. Similarly, Gramlich et al. (2017) 
reported median post-implementation adherence across six sites in Canada at 60%. While higher 
protocol adherence has been linked to better postoperative outcomes (Aarts et al., 2018; Gramlich 
et al., 2017; Messenger et al., 2017), patients rarely receive care that adheres to all practice 
recommendations (Aarts et al., 2018; van Zelm et al., 2017). Lowest adherence is consistently 
observed for elements implemented in the postoperative period (Aarts et al., 2018; Gramlich et al., 
2017; Messenger et al., 2017; van Zelm et al., 2017), once the patient is returned to the complex 
ward environment. It has been suggested that better adherence to the postoperative elements may 
be most strongly associated with better patient outcomes (Aarts et al., 2018; Messenger et al., 
2017). 
2.4.3 Implementation approaches used across studies 
Ineffective implementation may be one reason for the observed poor adherence to perioperative 
care protocols (Michie et al., 2005; Moore & Evans, 2017). Studies infrequently provide sufficient 
detail to assess the implementation strategy (Coxon, Nielsen, Cross, & Fox, 2017), nor is the 
implementation process reported in sufficient detail to be repeatable by readers (Stone, Yuan, 
Rosen, & et al., 2018). This, in addition to many studies failing to report the process as per 
established reporting guidelines, were identified as major gaps in the literature by authors of a 
2018 systematic review that synthesised quantitative and qualitative studies reporting barriers and 
enablers to implementation of perioperative care pathways (Stone et al., 2018). Likewise, few 
studies report application of theory to support the implementation process (Coxon et al., 2017; 
Stone et al., 2018), and even fewer report implementation outcomes. 
Nutritional status and care of older (≥65 years) surgical patients Chapter Two: Background 
 42 
Of 53 studies included in the systematic review by Stone et al. (2018), only three reported adopting 
a formal quality improvement framework (McEvoy et al., 2016; McLeod et al., 2015; Wick et al., 
2015). The study by Wick et al. (2015) described prospective application of the Translating 
Research into Practice (TRiP) model to develop a multimodal, perioperative care pathway for 
colorectal surgery. The study by McLeod et al. (2015) details application of the Knowledge-to-
action (KTA) Cycle in developing and implementing an ERAS protocol across 15 hospitals in 
Canada, highlighting the importance of adapting to local context and addressing barriers to 
practice change. Finally, McEvoy et al. (2016) reported clinical and financial outcomes of a care 
redesign project (perioperative consult service and ERAS pathway) to improve care of colorectal 
surgical patients, implemented using iterative Plan, Do, Study, Act (PDSA) Cycles. Published after 
the last date of the search strategy of this review paper, the study by Gramlich et al. (2017) reports 
application of PDSA Cycles within the Transtheoretical Domains Framework (TDF) to implement 
ERAS for colorectal surgery across six sites in Canada. None of these studies report 
implementation outcomes. 
Overall, detailed description of the implementation strategy, application of theory to inform 
implementation and reporting of implementation outcomes of complex interventions in the surgical 
setting are limited. 
2.4.4 Barriers and enablers to implementing Enhanced Recovery After Surgery guidelines 
As previously identified, implementation science in the perioperative care setting is in its infancy 
(Lane-Fall, Cobb, Wiley Cene, & Beidas, 2018). It is therefore unsurprising that few studies report 
in-depth contextual analysis, including barriers and enablers to practice change, in the surgical 
setting. 
ERAS studies consistently report that challenging habitual behaviours and surgical norms was 
necessary. Barriers to implementation identified at the micro-level include the strength of the 
underlying evidence, degree of change from current practice, resource constraints (i.e. time), 
individual clinician preferences and beliefs, lack of clinical consensus, disempowered non-medical 
and junior medical staff, ineffective communication, poor collaboration and teamwork, as well as 
the view that the intervention would not be acceptable to patients (Gotlib Conn, McKenzie, 
Pearsall, & McLeod, 2015; Gramlich et al., 2017; Herbert et al., 2017; Lyon et al., 2014; Pearsall et 
al., 2015). Barriers relevant to the intervention itself also exist, such as failure to adapt the 
guideline to the local context, degree of fit to an often diverse patient group and adoption of a 
segmental approach or ‘over tailoring’ of the intervention (Gramlich et al., 2017; Herbert et al., 
2017; Lyon et al., 2014; Sutton et al., 2018), as well as a reported tension between standardised 
versus individualised care (Lyon et al., 2014). Cohesive, visible leadership and adequate ongoing 
multidisciplinary staff education are identified as enablers at the micro-level. 
At the meso-level (i.e. local and organisational context), lack of formal leadership support, 
unsupportive culture, limited stakeholder buy-in, complex systems and processes, and failure to 
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establish ongoing audit and feedback processes were identified as barriers to implementation 
(Gotlib Conn et al., 2015; Gramlich et al., 2017; Herbert et al., 2017; Pearsall et al., 2015; Sutton et 
al., 2018), whereas embedding the change into existing systems and processes was an enabler 
(Herbert et al., 2017). 
External policies (macro-level) triggered the implementation of ERAS across health systems and is 
therefore an enabler (Gramlich et al., 2017). No barriers were reported at the macro-level. 
Once initial implementation has been achieved, sustainability of complex interventions presents an 
additional challenge. Barriers are similar to those identified for implementation, however the degree 
of influence exerted may change from early implementation through to achieving mid- to long-term 
sustainability (Ament et al., 2014). Barriers unique to sustainability of ERAS programs were 
identified as cessation of implementation-specific funding (e.g. where this has funded additional 
resources) and keeping the intervention locally contained, or in other words, failure to spread 
(Ament et al., 2017; Herbert et al., 2017). 
2.4.5 Discussion 
Delivering care that aligns with best practice, such as that outlined in up-to-date evidence-based 
practice guidelines, confers benefits to patients by way of improved outcomes. Translating 
evidence-based practice guidelines into practice is challenging, and sustaining practice change 
into the mid- to long-term even more so, as is reflected by the poor adherence to complex 
perioperative care protocols such as ERAS often reported by studies. This is particularly evident 
for postoperative elements of these protocols that are implemented in the ward environment where 
multiple disciplines are involved. One possible reason for this poor adherence is ineffective 
implementation that failed to properly understand barriers and enablers within the local context, 
appropriately tailor the implementation strategy to address these, and actively engage end users in 
the implementation process. Implementation science approaches may be useful to support 
implementation of complex interventions in the perioperative setting by providing frameworks and 
tools to guide the implementation process. To date such approaches have been underutilised, with 
few studies reporting the application of theory to inform implementation and even less reporting 
implementation outcomes. Describing the implementation strategy in sufficient detail to make it 
assessable and repeatable by readers is a further gap in the literature, as is poor reporting quality 
by failing to use established reporting guidelines.  
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2.5 Chapter summary 
While the prevalence of malnutrition in specifically older general surgical patients in Australian 
acute care facilities in unknown, prevalence of malnutrition in older patients is estimated to range 
from 30-50% (Adams et al., 2008; Agarwal et al., 2012; Young et al., 2013a). Preoperative 
malnutrition in older surgical patients contributes to poor postoperative outcomes (van Stijn et al., 
2013), while inadequate nutritional intake in older patients during their acute stay further 
contributes to frailty and reduced quality of life via unintentional weight loss, muscle wasting and 
malnutrition (Corish & Kennedy, 2000; Hickson & Frost, 2004; Martone et al., 2013; Rizzoli et al., 
2013). 
Objective measures for assessing and measuring improvements in nutritional status of acute care 
patients are limited. HGS, which measures muscle function, may be a sensitive measure of short-
term change in nutritional status (Flood et al., 2014; Jeejeebhoy et al., 2015; Norman et al., 2011); 
however, its validity in older surgical populations is unknown. Furthermore, patient intake is a 
modifiable contributor to malnutrition that may provide a method for measuring improvements in 
nutritional care over the short duration of acute hospitalisation. Factors underpinning inadequate 
intake in older patients are numerous, however, and understanding these is necessary if 
interventions to improve intake are to be successful. The impact of surgical care practices on 
patient intake, including implementation of perioperative care protocols, such as ERAS, are 
especially not well understood. 
Nutrition-related recommendations from ERAS guidelines typically align with other evidence-based 
surgical, anaesthetic and nutrition guidelines. The safety and efficacy of ERAS protocols has been 
demonstrated, but these perioperative care protocols are often poorly adhered to. This poor 
adherence may be due to ineffective implementation (Michie et al., 2005; Moore & Evans, 2017), 
with description of the implementation strategy in sufficient detail to allow replication a major 
limitation of almost all studies (Coxon et al., 2017; Stone et al., 2018). Further gaps in the ERAS 
literature have been identified, including limited application of theory to inform implementation, 
failure to measure and report implementation outcomes, and studies not reported according to 
established reporting guidelines, resulting in study quality ratings that are low. Implementation 
sciences approaches may be useful to support successful implementation in the perioperative 
setting, by assisting to embed evidence-based practice into routine clinical practice. 
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Chapter Three 
3 STUDY APPROACH, AIMS AND OBJECTIVES 
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3.1 Study approach and theoretical framework 
Action Research has been selected as the underpinning approach (i.e. process methodology) to 
this multiphase, pragmatic study. The i-PARIHS framework has been used as a theoretical basis to 
inform the understanding of contextual elements and, as per this framework, facilitation adopted as 
an implementation approach. The following pages outline Action Research as an approach to 
research and practice change, with a description of its application within the context of this study. 
The i-PARIHS framework is then described, including an overview of how this theoretical 
framework informed this study, touching on facilitation as an implementation approach. 
Methodology pertaining to each individual study has been incorporated with the corresponding 
study and will be discussed in subsequent chapters of this thesis. 
3.1.1 Process methodology: Action Research 
As described by Koshy, Koshy & Waterman (2011, p. 1), Action Research “involves healthcare 
practitioners conducting systematic enquiries in order to help them improve their own practices, 
which in turn can enhance their working environment and the working environments of those who 
are part of it – clients, patients, and users.” Knowledge generation is a major tenet of Action 
Research (O'Leary, 2004), however Meyer (2000) asserts that its primary strength is a focus on 
working with people (e.g. clinicians) to devise solutions to practical problems. Similarly, being 
contextually bound and adopting a collaborative approach to knowledge development and a 
pragmatic approach to research methods are characteristics of Action Research (Greenwood & 
Levin, 2007). In essence, the purpose of Action Research is to generate knowledge that 
contributes to effecting situational and context specific change to improve practice through an 
iterative process of observing, reflecting, planning and acting (see Figure 3-1)(Bradley et al., 2009; 
Greenwood & Levin, 2007; Koshy et al., 2011; O'Leary, 2004). In this sense, it is a pragmatic 
approach to address the challenges of translating evidence into practice. 
Action Research has been categorised as an approach that is grounded in social constructivist 
theory (Thomas, Menon, Boruff, Rodriguez, & Ahmed, 2014) whereby knowledge is understood to 
be socially constructed; however, Greenwood and Levin (2007) argue the philosophy of 
pragmatism to be the foundation of Action Research, as the process of knowledge generation and 
action are inextricably linked. This philosophy of pragmatism does not reduce the emphasis placed 
on contextual factors such as culture – identified as important in adapting research to the local 
setting (Koshy et al., 2011; O'Leary, 2004) – rather the focus is shifted to how ‘workable’ an 
identified solution is within the social environment (Greenwood & Levin, 2007). Action Research 
offers benefits over positivist approaches in that problem identification and reflection allows 
identification of solutions applicable to the local context and participants are viewed as active 
collaborators, not passive subjects of study (Casey, Leary, & Coghlan, 2018), with local knowledge 
highly valued (O'Leary, 2004). 
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Such approaches are not without limitations. Given the propensity for Action Research to develop 
solutions tailored specifically to the local context, these solutions may not be generalisable to other 
contexts, potentially reducing scalability and spread (Bradley et al., 2009). However, as that the 
focus of the Action Research approach is to identify everyday problems important to participants 
and thus develop practical solutions, it could be argued that scalability and spread are not the 
primary goals of this approach. The collaborative nature of Action Research approaches also 
introduces the potential for significant time investment as the collaboration, facilitation and practice 
change processes are slow (Koshy et al., 2011). 
3.1.2 Conceptual framework: integrated Promoting Action on Research Implementation in 
Health Services framework 
Lack of underpinning theory, or inappropriate or superficial application of theory, is identified as a 
challenge for implementation science (Birken et al., 2017). Deliberate and thoughtful application of 
theory to data collection, analysis and reporting is suggested as a means for increasing impact and 
healthcare outcomes (Birken et al., 2017), as well as reproducibility of interventions (The Improved 
Clinical Effectiveness through Behavioural Research Group, 2006). However, numerous 
frameworks and theories exist to inform the implementation of practice change initiatives, many of 
which overlap with respect to intended purpose and included constructs (Birken et al., 2017; 
Source: O'Leary (2004, p. 141) The 
essential guide to doing research 
Figure 3-1 O'Leary's Cycles in Action Research 
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Proctor, Powell, Baumann, Hamilton, & Santens, 2012; The Improved Clinical Effectiveness 
through Behavioural Research Group, 2006). There is no widely accepted best practice in 
selecting an implementation framework, with many possible considerations to be taken into 
account, such as its origins, meaning, logical consistency, generalisability and parsimony, 
testability and usefulness (Birken et al., 2017; The Improved Clinical Effectiveness through 
Behavioural Research Group, 2006). 
The i-PARIHS framework, developed by Harvey and Kitson (2015), was selected to inform data 
collection and analysis (i.e. to identify elements critical to implementation (Stetler, Damschroder, 
Helfrich, & Hagedorn, 2011)), and in developing the implementation strategy. The i-PARIHS 
framework is a mid-range conceptual framework for implementing research evidence into practice, 
that highlights the complexity of change and identifies core domains of innovation, recipients and 
context, with facilitation as the driving force behind successful implementation of evidence into 
practice (Harvey & Kitson, 2015). The framework incorporates 35 constructs, grouped under the 
five domains of Innovation, Recipients, Inner Context: Local, Inner Context: Organisational and 
Outer Context (Figure 3-2). It has been applied in implementation studies at multiple stages, 
including prospective application during planning and evaluating; the development of study tools; 
and retrospective application for analysis and reporting of findings to determine future 
implementation direction or reflecting on unsuccessful implementation (Harvey & Kitson, 2015; 
Stetler et al., 2011). 
3.1.3 Facilitation as an implementation approach 
Facilitation can be described as not only a role and a process (Berta et al., 2015), but as an 
implementation intervention (Cranley, Cummings, Profetto-McGrath, Toth, & Estabrooks, 2017). It 
is, however, not frequently used as a standalone intervention, but as part of a larger 
implementation strategy (Dogherty, Harrison, Graham, & Keeping-Burke, 2014). Berta and 
colleagues (2015, p. 7) define facilitation as: 
“…a goal-oriented, context-dependent social process for implementing new knowledge into 
practice or organisational routines. It typically involves individuals learning together in the 
context of a recognised need for improvement and supportive relationships. Effective 
communication and interactive problem solving are key process components.” 
Efficacy of facilitation as an approach to promote evidence-based practice adoption in primary 
practice has been demonstrated (Baskerville, Liddy, & Hogg, 2012), however the facilitation 
process, mechanism of action and required context for facilitation to be effective as an approach 
towards implementation are not well understood (Berta et al., 2015; Harvey & Lynch, 2017). The 
role, activities and characteristics of a “facilitator” are not uniform. In a large scoping review 
including 150 studies, Cranley et al. (2017) describe nine facilitation roles depending on whether 
the individual is internal or external, formal or informal, or a facilitator or boundary spanner. 
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Likewise, up to 72 distinct facilitation activities – broadly categorised as task-oriented or support-
oriented – have been identified by across the implementation phases of planning for change, 
leading and managing change, monitoring progress and ongoing implementation, and evaluating 
change (Dogherty et al., 2014; Lessard et al., 2016). Barriers to facilitation efforts are described as 
contextually based, such as poor engagement and dysfunctional teams (Cranley et al., 2017). 
The emphasis within the i-PARIHS framework on facilitation as the key driving force for change 
aligns with the democratic and collaborative principles of Action Research. In this respect, these 
two approaches worked in harmony. Furthermore, a facilitative approach was preferable given the 
PhD Candidate was external to the clinical setting in which practice change was to occur. This is 
supported by the literature whereby most facilitators are individuals that are external to the clinical 
setting, however questions have been raised about how this may impact sustainability of change 
(Dogherty et al., 2014). 
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Source: Harvey and Kitson 
(2015, p. 50) Implementing 
evidence-based practice in 
healthcare: A facilitation guide 
Figure 3-2 integrated Promoting Action on Research Implementation in Health Services (i-PARIHS) Framework 
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3.2 Thesis purpose, aims and hypotheses 
In addressing the gaps identified in the literature, the purpose of this thesis is to take a pragmatic 
and theory-informed approach to investigating local practice with relation to nutrition-related care of 
older general surgical patients at the RBWH (i.e. identify gaps in practice) that will result in 
actionable knowledge (i.e. address gaps in practice). The overarching aim of this thesis is to 
improve the nutrition-related care of older general surgical patients at the RBWH. Aims and 
hypotheses pertaining to each study phase were identified prospectively in line with an Action 
Research approach and are outlined in the following sections mapped to the phases of the Action 
Research cycle. 
3.2.1 Application of the Action Research approach in the context of this thesis 
As the focus of this thesis is to both generate knowledge and influence practice change in a clinical 
setting for which the PhD Candidate-researcher is not currently practicing, an Action Research 
approach was selected. This emphasis on action aligns with the overall implementation focus of 
this thesis (Minkler, Salvatore, & Chang, 2017). As the PhD Candidate is external to the clinical 
setting in which practice change is to be achieved, employing democratic principles and a 
collaborative approach are important aspects of utilising local knowledge and increasing ownership 
of change within the local context. Furthermore, the ontological and epistemological viewpoint of 
the PhD Candidate is one that aligns with the philosophy of pragmatism. 
Following an Action Research approach, Phase I: Observe is an observational study using ERAS 
guidelines as a framework to audit nutrition care practices of older patients on two general surgical 
wards at the RBWH. This investigation of current practice was used to identify gaps in practice 
relating to nutrition care practices that might be amenable to improvement. During Phase II: 
Reflect, stakeholders were consulted formally (using semi-structured qualitative interviews) and 
informally, and the literature reviewed to further explain these practice gaps and identify 
appropriate interventions. Phase III: Plan involved integrating the knowledge generated in the 
previous two phases to identify usable solutions suitable to the local context, and Phase IV: Act 
involved implementing these solutions and measuring the outcome (see Figure 3-3). 
The following chapters of this thesis and corresponding studies are presented in relation to how 
they align with each phase of the Action Research cycle (see Figure 3-3). 
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Figure 3-3 Chapter and study summaries with corresponding phase of the Action Research Cycle 
3.2.2 Action Research Phase I: Observe 
The research questions, aims, objectives and hypotheses summarised in Table 3-1 were used to 
direct collection and analysis of observational pre-implementation data, which corresponds to: 
• Chapter 4: Nutrition Assessment and Monitoring Method Testing – Study 1 and 2 
• Chapter 5: Phase I: Observe – Study 3 
These data were used to identify gaps in practice related to the nutrition-related care of older 
general surgical patients and informed Phase II: Reflect. Baseline data for assessment and 
monitoring method testing and Phase I: Observe were collected as a sub-study of the 
Collaborative for Hospitalised Elders: Reducing the Impact of Stays in Hospital (CHERISH) study. 
CHERISH was a cluster randomised controlled multicentre trial of an interdisciplinary collaborative 
model – Eat Walk Engage (Mudge, McRae, & Cruickshank, 2015) – targeted at improving the care 
of older hospitalised patients under the domains of cognition, nutrition and mobility (Mudge et al., 
2017). Piloted on two wards – medical and vascular – at the RBWH, the Eat Walk Engage program 
demonstrated effectiveness in reducing average acute LOS and requirement for subacute care, as 
well as improving processes of care in pre-post study designs, and subsequently received 
research funding to be tested on a larger scale and in other contexts. The work of the PhD 
Nutritional status and care of older (≥65 years) surgical patients Chapter Three: Study approach, aims and objectives 
 53 
Candidate added to the CHERISH research protocol by collecting in-depth data on nutrition-related 
parameters in the RBWH cohort. 
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Table 3-1 Phase I: Observe – Research questions, aims, objectives and hypotheses 
Research Question Aims Objectives Hypotheses 
Primary Aims 
What are the 
characteristics of 
older (≥65 years) 
patients admitted to 
two general surgical 
wards at the RBWH? 
In older patients admitted to two 
general surgical wards: 
1. Describe patient characteristics, 
with a focus on nutrition-related 
factors. 
 
In older patients admitted to two general 
surgical wards: 
1.1. Record relevant demographic, 
clinical and outcome characteristics 
1.2. Assess nutrition risk and nutritional 
status. 
N/A – Descriptive data 
Do older (≥65 years) 
patients admitted to 
two general surgical 
wards at the RBWH 
consume adequate 
energy and/or 
protein? 
In older patients admitted to two 
general surgical wards: 
2. Determine if energy and/or 
protein intake at day 5 of 
admission is adequate to meet 
theoretical requirements. 
a. Identify surgical care 
practices contributing to low 
intake. 
b. Identify meal environment 
factors contributing to low 
intake. 
c. Identify subjective factors 
contributing to low intake. 
In older patients admitted to two general 
surgical wards: 
3.1. Measure energy/protein intake of 
patients at day 5 of admission. 
3.2. Describe meal environment factors 
when meal is served. 
3.3. In patients consuming <50% meal, 
determine subjective factors 
impacting intake. 
3.4. Compare characteristics of patients 
with inadequate intake to those with 
adequate intake. 
HA(2.4): Patients with inadequate intake will lose 
more weight during hospitalisation and have a 
longer LOS than those patients with adequate 
intake at day 5 of admission. 
 
H0: Patients with inadequate intake will not 
experience more weight loss nor longer LOS than 
those patients with adequate intake at day 5 of 
admission. 
To what extent does 
current clinical 
practice in relation to 
nutritional 
management of older 
(≥65 years) patients 
undergoing surgical 
procedures admitted 
to two general 
surgical wards at the 
RBWH align with 
perioperative 
evidence-based best 
practice? How does 
this impact nutritional 
and clinical 
outcomes? 
In older patients undergoing 
surgical procedures admitted to 
two general surgical wards: 
3. Determine to what extent current 
clinical practice aligns with 
perioperative evidence-based 
nutrition care practices (as 
defined by ERAS practice 
recommendations relating to 
nutrition care). 
a. Investigate compliance with 
individual ERAS practice 
recommendations. 
b. Identify patient and system 
factors associated with 
receiving ERAS concordant 
care. 
In older patients undergoing surgical 
procedures admitted to two general 
surgical wards: 
4.1. Develop a clinical audit tool based on 
the principles of ERAS to record 
perioperative nutrition care practices. 
4.2. Describe nutrition care practices. 
4.3. Assess compliance with ERAS 
practice recommendations in 
perioperative nutrition care. 
4.4. Compare characteristics of patients 
that received ERAS-concordant care 
to those that did not. 
4.5. Measure association between 
delivery of ERAS-concordant care 
and nutritional status, energy/protein 
HA(3.5): Patients that receive ERAS concordant care 
will have higher energy/protein intake at day 5 of 
admission than those that do not. 
 
H0(3.5): Energy/protein intake at day 5 of admission 
in patients that received ERAS concordant care 
will not differ from those that did not. 
 
 HA(3.5): Patients that receive ERAS concordant 
care will lose less weight during hospitalisation 
than those that do not. 
 
H0(3.5): Weight loss in patients that received ERAS 
concordant care will not differ from those that did 
not. 
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c. Determine impact of receiving 
ERAS-concordant care on 
clinical and nutritional 
outcomes. 
intake at day 5 of admission and 
weight change during hospitalisation. 
4.6. Measure association between 
delivery of ERAS-concordant care 
and delirium, change in functional 
status, geriatric syndromes, LOS and 
readmissions. 
HA(3.6): Patients that receive ERAS concordant care 
will suffer less functional decline, have fewer 
geriatric syndromes, shorter LOS and fewer 
readmissions than those that do not. 
 
H0(3.6): Functional decline, geriatric syndromes and 
LOS in patients that received ERAS concordant 
care will not differ from those that did not. 
Secondary Aim 
How valid is hand grip 
strength (HGS) as a 
tool for nutrition risk 
screening in older 
(≥65 years) surgical 
patients? 
In older patients admitted to surgical 
wards: 
4. Determine validity of HGS 
(expressed as percent expected 
value for healthy adults, stratified 
by age and gender) at day 5 of 
admission as an indicator of 
nutritional status. 
In older surgical patients: 
5.1. Measure HGS on day 5 of 
admission. 
5.2. Determine ability of HGS to reliably 
differentiate between well-nourished 
and malnourished patients. 
HA: HGS is a valid indicator of malnutrition (SGA B/C 
or triage score, as determined by the PG-SGA) in 
older surgical patients during admission. 
 
H0: HGS is not a valid indicator of nutritional status in 
older surgical patients during admission. 
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3.2.3 Action Research Phase II: Reflect 
The research question, aims and objectives summarised in Table 3-2 were used to direct 
collection and analysis of qualitative data, which corresponds to: 
• Chapter 6: Phase II: Reflect – Study 4 
Table 3-2 Phase II: Reflect – Research question, aims and objectives 
Research Question Aims Objectives 
From the perspective of 
clinicians, why are EBP 
guidelines – specifically 
nutrition-related 
practice 
recommendations from 
ERAS guidelines – not 
translated into clinical 
practice? 
Within the local context, determine 
what clinicians perceive are: 
a. The barriers that contribute 
to the evidence-practice 
gap. 
b. The enablers that would 
assist to overcome these 
barriers. 
1. Determine what clinicians 
perceive are barriers and 
enablers using individual 
interviews. 
2. Identify themes arising from 
these and map against the 
selected analysis framework. 
3. Identify intra- and inter-discipline 
patterns. 
 
Data from Phase I and Phase II were used to inform Phase III: Plan and Phase IV: Act. 
3.2.4 Action Research Phase IV: Act 
The research question, aims and objectives summarised in Table 3-3 were used to direct 
collection and analysis of qualitative data, which corresponds to: 
• Chapter 8: Phase IV: Act – Study 5 
Table 3-3 Phase IV: Act – Research question, aim and objectives 
Research Question Aim Objectives 
Can a facilitative 
approach be used to 
effect practice change 
relating to nutrition-
related care of older 
patients on one of two 
general surgical wards? 
To apply a facilitated, theory-
informed implementation 
strategy to increase proportion 
of older patients receiving 
nutrition care that aligns with 
evidence-based best practice on 
the intervention ward. 
1. Engage with stakeholders to 
develop a standardised post-
operative diet upgrade 
procedure. 
2. Implement this procedure using 
a facilitative approach. 
3. Measure implementation 
outcomes based on pre-
determined criteria. 
4. Measure changes in nutrition-
related care practices from pre- 
to post-implementation. 
5. Measure changes in vomiting 
incidence, nasogastric tube 
reinsertion, diet downgrade, 
antiemetic therapy requirements, 
time to bowel function, 
complications and length of stay 
from pre- to post-intervention. 
 
HA: It is hypothesised that a facilitated, theory-informed implementation strategy will be effective at 
achieving 79% adherence to evidence-based guidelines relating to postoperative early nutrition. 
H0: It is hypothesised that a facilitated, theory-informed implementation strategy will not be 
effective at achieving practice change. 
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3.2.5 Application of the i-PARIHS framework in the context of this thesis 
The i-PARIHS framework has been applied prospectively in planning the interview guide for 
undertaking clinician interviews, qualitative analysis of these interviews and in informing 
implementation activities, including adoption of a facilitative approach. The framework was pivotal 
in creating an organised understanding of how aspects of the evidence, context and recipients may 
support or hinder implementation activities. The application of i-PARIHS is described in further 
detail at each of the corresponding stages. 
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Chapter Four 
Publications incorporated as Chapter 4 
Citation: Byrnes, A., Mudge, A., Young, A., Banks, M., & Bauer, J. (2018). Use of hand 
grip strength in nutrition risk screening of older patients admitted to general 
surgical wards. Nutrition & Dietetics, 75(5): 520-526. doi:10.1111/1747-
0080.12422 
Contributor Statement of contribution 
Author Byrnes (PhD Candidate) Conception and design (60%) 
Analysis and interpretation (60%) 
Drafting and production (50%) 
Author Mudge Conception and design (10%) 
Analysis and interpretation (20%) 
Drafting and production (10%) 
Author Young Conception and design (10%) 
Analysis and interpretation (0%) 
Drafting and production (5%) 
Author Banks Conception and design (10%) 
Analysis and interpretation (0%) 
Drafting and production (5%) 
Author Bauer Conception and design (10%) 
Analysis and interpretation (20%) 
Drafting and production (30%) 
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Citation: Byrnes, A., Worrall, J., Young, A., Mudge, A., Banks, M., Bauer, J. (2018). Early 
postoperative diet upgrade in older patients may improve energy and protein 
intake, but patients still eat poorly: An observational pilot study. Journal of 
Human Nutrition and Dietetics, 31(6): 818-824. doi:10.1111/jhn.12572 
Contributor Statement of contribution 
Author Byrnes (PhD Candidate) Conception and design (50%) 
Analysis and interpretation (35%) 
Drafting and production (40%) 
Author Worrall Conception and design (0%) 
Analysis and interpretation (25%) 
Drafting and production (30%) 
Author Young Conception and design (25%) 
Analysis and interpretation (10%) 
Drafting and production (15%) 
Author Mudge Conception and design (10%) 
Analysis and interpretation (10%) 
Drafting and production (5%) 
Author Banks Conception and design (10%) 
Analysis and interpretation (10%) 
Drafting and production (5%) 
Author Bauer Conception and design (5%) 
Analysis and interpretation (10%) 
Drafting and production (5%) 
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4 NUTRITION ASSESSMENT AND MONITORING METHOD TESTING 
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4.1 Chapter overview 
As highlighted in the previous chapter (Chapter 3), appropriate nutritional outcomes of nutrition 
intervention studies in the clinical setting are not well understood. In the case of HGS, while it is an 
objective measure of muscle function, evidence is conflicting as to its efficacy as a nutrition 
screening and monitoring tool. Another potential method of measuring the impact of nutrition 
intervention settings is patient intake. Patient intake is a modifiable factor contributing to preventing 
declines in weight nutritional status in acute care, but intake within a postoperative population has 
not been widely explored. Similarly, despite many of the ERAS care practices directly or indirectly 
impacting nutrition, nutrition outcomes are often not reported in ERAS studies (Neville et al., 2014). 
It is therefore necessary to test potential assessment methods to determine feasibility and validity 
for use in the clinical setting as methods to evaluate improvements to nutrition-related care 
provided to older patients on the general surgical wards. The methodology and findings from the 
assessment method testing studies are detailed over the following pages. This chapter includes 
two published manuscripts relating to these studies. 
The aim of the first study in this chapter (entitled “Use of hand grip strength in nutrition risk 
screening of older patients admitted to general surgical wards”) was to determine validity of HGS 
(expressed as percent expected value for healthy adults, stratified by age and gender) at different 
time points as an indicator of nutritional status in older surgical patients. This study is presented in 
Section 4.2 as the accepted format prior to publication in the journal Nutrition & Dietetics (Journal 
Impact Factor 1.089; Ranked 65/81 Nutrition & Dietetics category; Quartile 4). Results of this study 
were presented orally at the Dietitians Association of Australia 34th National Conference, Hobart, 
Australia, 2017, where a video abstract was created by invitation (Appendix B-1). Results were 
presented in poster format at the American Society for Parenteral and Enteral Nutrition, Clinical 
Nutrition Week 2017, Orlando, Florida, 2017 (awarded the International Poster of Distinction) and 
Dietitians Association of Australia Queensland Symposium, Brisbane, Australia, 2017 (awarded 
Best Poster) (Appendix B-2). The published paper also featured in the August 2018 Dietitian 
Connection Journal Club Podcast (see: http://dcjournalclub.libsyn.com/hand-grip-strength-in-
nutrition-risk-screening-of-older-adults-4). 
Date submitted: 6/10/2017 
Date accepted: 25/02/2018 
Citation: Byrnes, A., Mudge, A., Young, A., Banks, M., & Bauer, J. (2018). Use of hand grip 
strength in nutrition risk screening of older patients admitted to general surgical wards. 
Nutrition & Dietetics, [ePub ahead of print April 16, 2018]. doi:10.1111/1747-0080.12422 
The aim of the second study in this chapter (entitled “Early postoperative diet upgrade in older 
patients may improve energy and protein intake, but patients still eat poorly: An observational pilot 
study”) was to determine if energy and/or protein intake is adequate to meet theoretical 
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requirements and to identify meal environment and subjective factors contributing to low intake, in 
older patients admitted to two general surgical wards. The initial attempt identified challenges in 
collecting patient intake data in an acute surgical setting, resulting in data that were not appropriate 
to address the study aim. This study was repeated with adjusted methodology (described further in 
Section 4.3) with the assistance of a student (Worrall, 2017) as part of the DIET7302 course in the 
Master of Dietetic Studies program at The University of Queensland, co-supervised by the PhD 
Candidate. This yielded data appropriate in addressing the study aim. 
This study is presented in Section 4.3 as the accepted format prior to publication in the Journal of 
Human Nutrition and Dietetics (Journal Impact Factor 2.638; Ranked 37/81 Nutrition & Dietetics 
category; Quartile 2). This study was presented in poster format at the Dietitians Association of 
Australia 35th National Conference, Sydney, Australia, 2018 (Appendix B-4). Learnings from the 
initial study were presented in poster format at the Dietitians Association of Australia 34th National 
Conference, Hobart, Australia, 2017 (Appendix B-3). 
Date submitted: 16/02/2018 
Date accepted: 27/05/2018 
Citation: Byrnes, A., Worrall, J., Young, A., Mudge, A., Banks, M., & Bauer, J. (2018). Early post-
operative diet upgrade in older patients may improve energy and protein intake but 
patients still eat poorly: an observational pilot study. Journal of Human Nutrition and 
Dietetics, [Epub ahead of print June 27, 2018]. doi:10.1111/jhn.12572 
Section 4.4 provides an overall summary of the findings from these two studies. 
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4.2 Hand grip strength as a malnutrition screening tool 
4.2.1 Use of hand grip strength in nutrition risk screening of older patients admitted to 
general surgical wards 
ABSTRACT 
Aim: Hand grip strength (HGS) has been proposed as an indicator of nutritional status that is 
objective, requires minimal assessor training and is quick to administer, making it attractive for use 
in the acute setting. This study aimed to determine the discriminatory ability of impaired HGS to 
screen for malnutrition in an older hospital population and assess the added value of combining 
this with existing screening tools. 
Methods: Measures were undertaken during acute admission in patients ≥65 years admitted to 
general surgical wards. Impaired HGS was defined as a mean value below the lower limit of the 
95% CI of population norms and observed HGS standardised as a percentage of this value. 
Nutritional risk was assessed using the Malnutrition Screening Tool (MST) and malnutrition defined 
as Patient-Generated Subjective Global Assessment (PG-SGA) rating B or C. Discriminatory ability 
of impaired HGS to identify malnourished patients was tested using the area under the receiver 
operating characteristic curve (AUC). 
Results: Seventy-five patients (mean age 74.0 (SD 6.7) years, 60% male) were recruited. Impaired 
HGS did not accurately identify malnutrition (AUC (95% CI): 0.41 (0.25–0.58), P < 0.001), nor did it 
improve discriminatory ability of the MST (AUC (95% CI), MST: 0.83 (0.71–0.95), P = 0.32; 
MST/HGS combined: 0.68 (0.51–0.86), P = 0.035). 
Conclusions: HGS was not found to be suitable in screening older inpatients for malnutrition during 
admission to surgical wards. As such, screening for nutrition risk using an existing validated tool to 
identify patients for further in-depth nutritional assessment by an appropriately trained clinician 
remains the preferred method. 
Key words: aged; hand strength; inpatients; malnutrition; sensitivity and specificity 
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INTRODUCTION 
Protein-energy malnutrition – well-recognised in the acute setting as an issue with clinical, financial 
and patient-level consequences (Lim et al., 2012) – has an estimated point prevalence across 
Australian and New Zealand acute care facilities of 32% (Agarwal et al., 2012). Malnutrition and 
unintentional weight loss in the period preceding surgery have been linked to adverse clinical 
outcomes (Garth et al., 2010; Sun et al., 2015; van Stijn et al., 2013). This risk is pronounced in the 
elderly, who are more likely to be malnourished prior to hospital admission (Dudrick, 2011). A 
number nutrition screening tools have been validated for use in the clinical setting, many of which 
generally perform well in discriminating between malnourished and well-nourished patients (Young 
et al., 2013a). Likewise, considerable variation exists in the methods used to assess nutritional 
status across studies of hospitalised patients (Kubrak & Jensen, 2007; Meijers et al., 2010; van 
Stijn et al., 2013) and includes anthropometric measures, biochemical markers, combinations of 
the two, or one of a number of validated nutrition assessment tools that form an overall 
assessment based on the individual’s medical history (e.g. weight change, functional capacity, 
nutrition impact symptoms), food intake history and nutrition-focused physical examination (White 
et al., 2012). An example of one of these tools is the Patient Generated Subjective Global 
Assessment (PG-SGA) (Ottery, 1996). 
For a diagnostic or screening test to display clinical utility, there are four conditions that must be 
satisfied: accessibility, practicality, acceptability and appropriateness (Smart, 2006). Or, in other 
words, as a bedside measure it should be inexpensive, simple, non-invasive and valid. The 
limitations of tools such as the PG-SGA is they often require clinician training (especially in 
undertaking nutrition-focused physical assessment), collection of detailed intake history is time 
consuming and they are subjective (da Silva Fink et al., 2015). It is therefore preferable in the busy 
clinical setting to employ quick and easy screening that requires minimal training to identify 
patients for further nutritional assessment by an appropriately trained clinician. One such tool 
commonly used in Australian acute care facilities is the Malnutrition Screening Tool (MST) 
(Ferguson et al., 2010). 
Hand grip strength (HGS) has been proposed as an indicator of protein-energy malnutrition, or 
undernutrition, that may be more sensitive to changes in muscle function secondary to declining 
nutritional status than muscle mass or other body composition measures (Norman et al., 2011; 
Windsor & Hill, 1988). Further advantages include minimal assessor training, quick administration 
and objectivity. When present in combination with other criteria, reduced HGS is recommended by 
the Academy of Nutrition and Dietetics and the American Society of Parenteral and Enteral 
Nutrition (A.S.P.E.N.) in identifying adult malnutrition (White et al., 2012). A 2015 study by Demeny 
and colleagues, however, found that in the Australian acute care setting, few dietitians are using 
HGS in the assessment of nutritional status or in monitoring nutrition support strategies in older 
patients assessed as malnourished or at risk of malnutrition. 
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HGS is not without limitations, with an array of factors related to acute or chronic illness and 
associated treatment that may contribute to muscle weakness, such as disease severity, 
comorbidities, inflammation, oxidative stress, certain medications and electrolyte imbalances 
(Guerra, Fonseca, Pichel, Restivo, & Amaral, 2015; Norman et al., 2011). Furthermore, studies 
assessing its usefulness as an indicator of nutritional risk (Guerra, Fonseca, Pichel, Restivo, & 
Amaral, 2014) and nutritional status in adult medical and surgical inpatients (Flood et al., 2014) 
and outpatients (Alvares-da-Silva & Reverbel da Silveira, 2005; Garcia, Wazlawik, Moreno, Führ, & 
González-Chica, 2013; Marr et al., 2017) are conflicting. 
The aim of this study was to determine the discriminatory ability of HGS in screening for 
malnutrition as assessed by the PG-SGA in an older (≥65 years) population admitted to general 
surgical wards and assess the added value of combining this with the malnutrition screening tool 
(MST). A secondary aim of this study was to determine if HGS is correlated with PG-SGA triage 
score. Throughout this report, “malnutrition” will be used to refer to a state of undernutrition due to 
protein and/or energy intake that is insufficient to meet requirements, which may be elevated 
secondary to reduced absorption, altered gastrointestinal transit, or impaired nutrient utilisation 
(White et al., 2012). “Well-nourished” has been used to indicate an absence of malnutrition. 
METHODS 
The present study was a sub-study of the Collaborative for Hospitalised Elders, Reducing the 
Impact of Stays in Hospital (CHERISH) study (Mudge et al., 2017). Consecutive eligible patients 
≥65 years were prospectively recruited (September 2015 to March 2016) from two general surgical 
wards at a large tertiary teaching hospital in Brisbane, Australia. Eligibility criteria included a length 
of stay ≥72 hours, not critically ill or palliated, and informed consent could be obtained. Patients 
unable to complete the test due to inability to comprehend or follow instructions (e.g. severe 
cognitive impairment, limited English), or condition resulting in reduced hand function were 
excluded (e.g. rheumatoid arthritis or carpal tunnel syndrome). 
Participant descriptive data were retrieved from routinely collected clinical and administrative 
information in the patient chart, with the exception of weight that was collected using a single set of 
digital scales (Tanita® BC 582 FitPlus Innerscan Body Composition Monitor; Tanita® Australia, 
Kewdale, WA). Nutrition risk screening, nutrition assessment and HGS measures were undertaken 
in that order during the same session by a single researcher, between day 4-6 of admission. 
Nutrition risk was assessed from information obtained directly from the patient using the MST 
(Ferguson et al., 2010), with at risk patients scoring ≥2 (see Appendix C-1 for MST). Nutritional 
status was assessed using the scored PG-SGA (Ottery, 1996), with information collected directly 
from the patient and verified from the medical chart where appropriate (e.g. weight history, 
presence of fever, corticosteroid prescription)(see Appendix C-2 for PG-SGA). This resulted in a 
global rating of nutritional status (i.e. PG-SGA A: well-nourished, B: suspected or moderate 
malnutrition, or C: severely malnourished) and score. Malnutrition was defined as a combined 
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global rating of PG-SGA B or C. The PG-SGA is validated for use in acute patients (Bauer, Capra, 
& Ferguson, 2002; Du et al., 2017; Laky, Janda, Cleghorn, & Obermair, 2008) and was specifically 
selected due to the addition of the triage score indicating nutrition impact over the previous two 
weeks. 
HGS was measured using a single Jamar® hydraulic hand dynamometer (Lafayette Instrument, 
Lafayette, Indiana, USA) as per standardised positioning and instruction prescribed by the 
American Society of Hand Therapists (ASHT) (Fess, 1992), and recorded as the mean of three 
trials (2-4 second isometric contraction with minimum of 30 second break in between) in the 
dominant arm. In the absence of standardised recommendations relating to use of dominant vs 
non-dominant side, the dominant arm was selected. In a systematic review of 72 studies 
examining protocols for measuring HGS, the majority of included studies used dominant hand, 
however the authors acknowledged evidence relating to dominance-specific differences in grip 
strength is conflicting (Sousa-Santos & Amaral, 2017). 
All trials were undertaken with the dynamometer handle in setting II, as recommended by the 
ASHT (Fess, 1992). Existing research suggests handle position does not considerably reduce 
accuracy of grip strength readings when administered at handle setting II (Firrell & Crain, 1996; 
Trampisch, Franke, Jedamzik, Hinrichs, & Platen, 2012). The procedure was described and 
demonstrated to patients and correct position confirmed prior to beginning the test, with verbal 
encouragement and feedback provided throughout (see Appendix C-3 for HGS Procedure). Time 
taken to administer HGS was recorded using a digital timer. 
Crude HGS scores were coded as impaired or not impaired, with impaired HGS defined as a value 
below the lower limit of the 95% CI of the mean from age-, gender- and side-specific normative 
data (Bohannon, Bear-Lehman, Desrosiers, Massy-Westropp, & Mathiowetz, 2007; Bohannon, 
Peolsson, Massy-Westropp, Desrosiers, & Bear-Lehman, 2006), as suggested by Bohannon and 
colleagues (Bohannon et al., 2006). 
MST and HGS were combined to form a composite screening measure (MST/HGS combined), 
whereby those patients that had both an MST score ≥2 and impaired HGS were considered to be 
at increased risk. 
Dichotomised nutrition risk, HGS and MST/HGS combined were compared with global malnutrition 
rating to determine discriminatory ability: sensitivity; specificity; positive predictive value (PPV); 
negative predictive value (NPV); and area under the receiver operating characteristic curve (AUC). 
A highly sensitive and specific test is one with good ability to detect patients with the disease (true 
positives), while also correctly ruling out patients without the disease (true negatives). Sensitivity 
and specificity values are also impacted by disease prevalence, therefore calculating the AUC (of a 
plot of sensitivity and 1-specificity for all thresholds) is a valuable method of determining 
discriminatory ability. AUC values closer to 1 indicate better discriminatory ability, i.e. higher 
probability that a randomly selected patient with the condition of interest would have test results 
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indicative of this condition, than a randomly selected patient without the condition of interest (Zhou, 
Obuchowski, & McClish, 2011). Interpretation of AUC values were based upon established cut 
points: 0.9–1.0 = excellent; 0.8–0.9 = very good; 0.7–0.8 = good; 0.6–0.7 = sufficient; 0.5–0.6 = 
poor; <0.5 = test not useful (Simundic, 2009). 
Spearman’s rho (rs) was used to test for covariance between standardised HGS (i.e. mean HGS 
expressed as percent of the lower limit of the 95% CI of the mean from normative data) and PG-
SGA score.  
Statistical significance was established at p < 0.05. All statistical analyses were carried out using 
the Software Package for Social Sciences (SPSS) for Mac (version 23.0, IBM Corp., Chicago, IL). 
Post-hoc power analysis revealed the study to be adequately powered to detect an AUC of 0.705 
(Power 80%, Type I error 5% and allocation ratio 4:1). 
The study was approved by the HREC of the local health district (Ref No: HREC/15/QRBW/95) and 
reported in accordance with The Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) Statement (Von Elm et al., 2007). 
RESULTS 
Of 273 eligible patients, 173 were enrolled into the CHERISH study (63.4% consent rate) and 75 
patients (mean age 74.0 (SD 6.7) years, 60% male) were subsequently included in this sub-study. 
The most common reason for exclusion following enrolment was patient discharged before 
measures were undertaken (n = 59). Thirty-two patients were unable to perform HGS measures 
due to a pre-existing hand condition (n = 26) or inability to comprehend or follow instructions (n = 
6), four declined to undertake HGS measures and a further three patients withdrew from the study 
or were palliated (Figure 4-1). Participant demographic and clinical characteristics are outlined in 
Table 4-1. 
Time taken to measure and record HGS was mean 2.58 (SD 0.52) minutes. Thirty-two percent (n = 
24) of patients were screened at nutritional risk, malnutrition was observed in 19% (n = 14) of 
patients (only one patient was assessed as being severely malnourished, i.e. PG-SGA C) and 36% 
(n = 27) had impaired HGS. Thirteen percent (n = 10) of patients were identified as at nutritional 
risk and had impaired HGS (MST/HGS combined). No difference was observed in mean crude 
HGS between malnourished and well-nourished patients (26.3 (SD 9.4) kgF versus 27.8 (SD 8.4) 
kgF, P = 0.55). 
Discriminatory ability of the MST, HGS and MST/HGS combined in screening patients for 
malnutrition are displayed in Table 4-2. The MST was found to have good discriminatory ability in 
identifying patients with malnutrition. HGS was not found to be useful in identifying patients with 
malnutrition, nor did combining HGS with the MST increase the discriminatory ability of the MST. 
The corresponding receiver operating characteristic (ROC) curves are displayed in Figure 4-2. 
No covariance was observed between standardised HGS and PG-SGA score (rs –.129, P = 0.27). 
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Figure 4-1 Flow diagram of participant inclusion in sub-study analysis 
(a)CHERISH: Collaborative for Hospitalised Elders, Reducing the Impact of Stays in Hospital. 
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Figure 4-2 Area under the receiver operating characteristic curve (AUC) for different screening measures in identifying malnourished patients 
(Patient-Generated Subjective Global Assessment global rating B/C) 
(a) Malnutrition screening tool (MST) score ≥2  
AUC = 0.83 (95% CI 0.71–0.95) (P < 0.001) 
(b) Impaired hand grip strength (value below the lower limit of the 95% confidence interval of the mean from age-, gender- and side-specific normative data) 
AUC = 0.41 (95% CI 0.25–0.58) (P = 0.32) 
(c) MST/HGS combined (patients with both an MST score ≥2 and impaired HGS) 
AUC = 0.68 (95% CI 0.51–0.86) (P = 0.035)
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 Table 4-1 Demographic and clinical characteristics of participants 
Characteristic Total sample 
(n = 75) 
Malnourished 
(n = 14) 
Well-nourished 
(n = 61) 
Age (y), mean (SD) 74.0 (6.7) 75.0 (7.1) 73.8 (6.6) 
Male, n (%) 45 (60) 10 (71) 35 (57) 
Admission category, n (%)    
Elective 31 (41) 5 (36) 26 (43) 
Emergency 44 (59) 9 (64) 35 (57) 
Usual place of residence, n (%)    
Independent living community 75 (100) 14 (100) 61 (100) 
RACF 0 (0) 0 (0) 0 (0) 
CCI(a), mean (SD) 2.6 (2.1) 2.7 (1.5) 2.6 (2.2) 
Weight (kg), mean (SD) 81.1 (19.1) 70.5 (13.4) 83.6 (19.5) 
BMI(b) (kg/m2), n (%)    
Underweight 13 (17) 6 (43) 7 (12) 
Normal weight 27 (36) 5 (36) 22 (36) 
Overweight 35 (47) 3 (21) 32 (52) 
Primary diagnosis, n (%)    
Metastatic Cancer 5 (7) 2 (14) 3 (5) 
Upper GI Cancer 5 (7) 2 (14) 3 (5) 
Hepatopancreatobiliary Cancer 9 (12) 3 (22) 6 (10) 
Colorectal Cancer 15 (20) 2 (14) 13 (21) 
Other GI Disease (non-malignant) 23 (31) 3 (22) 20 (33) 
Trauma 6 (8) 0 (0) 6 (10) 
Other 12 (16) 2 (14) 10 (16) 
Crude HGS, mean (SD) 27.5 (8.6) 26.3 (9.4) 27.8 (8.4) 
Standardised HGS(c), mean (SD) 110.1 (26.7) 101.4 (26.4) 112.1 (26.5) 
Abbreviations: BMI, body mass index; CCI, Charlson Comorbidity Index; HGS, hand grip strength; RACF, 
residential aged care facility. 
(a) CCI score not age-adjusted. 
(b) BMI ranges for older adults: underweight = <23.0; normal weight = 23.0-26.9; overweight = ≥27.0. 
(c) Standardised HGS: percent of the lower limit of the 95% confidence interval of the mean from age-, 
gender- and side-specific normative data. 
 
Table 4-2 Discriminatory ability of screening measures to detect malnutrition (global rating B/C) as 
measured by the Patient-Generated Subjective Global Assessment 
Screening 
measure 
Sensitivity 
(95% CI) 
Specificity 
(95% CI) 
PPV (95% 
CI) 
NPV (95% 
CI) 
AUC (95% 
CI) 
AUC 
interpretation 
MST 86% (57%– 
98%) 
80% (68%–
89%) 
50% (37%–
63%) 
96% (87%–
99%) 
0.83 (0.71–
0.95) 
Very good 
HGS 50% (23%–
77%) 
67% (54%–
79%) 
26% (16%–
40%) 
85% (77%–
91%) 
0.41 (0.25–
0.58) 
Test not useful 
MST/HGS 
Combined 
43% (18%–
71%) 
93% (84%–
98%) 
60% (33%–
82%) 
88% (82%–
92%) 
0.68 (0.51–
0.86) 
Sufficient 
Abbreviations: AUC, area under the receiver operating characteristic curve; HGS, hand grip strength; MST, 
Malnutrition Screening Tool; NPV, negative predictive value; PPV, positive predictive value. 
 
DISCUSSION 
This study aimed to determine the discriminatory ability of HGS in screening for malnutrition during 
admission to general surgical wards in an older (≥65 years) population, and found HGS does not 
appear to be useful as a screening measure for malnutrition, or in identifying those most likely to 
benefit from dietetic intervention when used as a standalone measure, or when combined with the 
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MST. Although HGS was inexpensive, brief and simple to perform, this study reveals issues with 
its practicality and validity with respect to using it to screen for malnutrition. 
The inappropriateness of HGS as a measure in patients with upper limb injury, malformation or 
musculoskeletal condition presents a challenge in older patients where there is a high incidence of 
musculoskeletal problems such as osteoarthritis. In our sample, approximately 15% of patients 
were excluded from HGS measurement for this reason. 
The results from the present study are in disagreement with the literature reporting discriminatory 
ability of HGS to detect malnutrition in adult inpatient populations. Flood and colleagues (2014) 
found HGS had good discriminatory ability in detecting malnutrition as determined by the PG-SGA 
in a heterogeneous sample of adult (≥18 years) hospital patients (n = 217) referred to dietetic 
services (AUC 0.776 (95% CI 0.698–0.853)). However, logistic regression modelling of proportion 
of variance in nutritional status shared by percent of predicted HGS calculated using age-, gender- 
and BMI-adjusted predictive equations, found HGS shared only 9.3% of variability with nutritional 
status in the same group. Jeejeebhoy and colleagues (2015) in their study of 733 hospitalised 
adults (≥18 years) across a variety of diagnostic categories similarly found HGS was able to detect 
malnutrition as determined by SGA, however this value indicated a test that was only sufficient 
(AUC 0.61 (95% CI 0.57–0.65)), even when adjusted for age and sex (AUC 0.63 (95% CI 0.59–
0.67)). These studies differ from the present study in the values selected for entry into the model, 
in that observed HGS was entered as a continuous variable. Cut offs or HGS values for use in 
screening for malnutrition, however, were not suggested by the study authors. 
A range of factors, other than nutritional status, may have impacted HGS in our sample. For 
example, a large proportion of the sample had a primary diagnosis of cancer (45%) or other 
condition with related inflammation (e.g. inflammatory bowel disease, cholecystitis, trauma). 
Inflammation may contribute to muscle weakness (Schaap et al., 2009), potentially confounding 
the relationship between decreased HGS and nutritional status. Similarly, multimorbidity was 
prevalent (evidenced by mean Charlson Comorbidity Index (CCI) of 2.6 (SD 2.1)), which has been 
shown to decrease HGS (Guerra et al., 2015). Therefore, it is not unexpected that this group would 
present with lower HGS than their healthy counterparts. Additionally, hand anthropometry, stature 
and body weight are reported to be predictors of HGS (Budziareck, Pureza Duarte, & Barbosa-
Silva, 2008; Guerra et al., 2015; Norman et al., 2005). These factors weren’t accounted for in our 
study, as the study intended to assess the pragmatic use of HGS in the clinical setting. Without 
controlling for disease-related factors and anthropometric measures, HGS may have little use in 
screening for malnutrition. 
It has also previously been suggested that HGS may more closely reflect sarcopenia and frailty in 
older adults (Norman et al., 2011) and, in combination with low muscle mass, is recommended by 
the European Working Group on Sarcopenia in Older People in identifying sarcopenia (Cruz-
Jentoft et al., 2010). While undernutrition is recognised as a potential contributing factor to the 
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overarching geriatric syndrome of frailty (Cruz-Jentoft et al., 2010; Inouye, Studenski, Tinetti, & 
Kuchel, 2007), sarcopenia and frailty can present in otherwise well-nourished individuals (Landi et 
al., 2013). For this reason, HGS is unlikely to be suitable in differentiating between nutrition-related 
and age-related sarcopenia, without first establishing whether the patient is malnourished. This 
further complicates the association between reduced HGS and malnutrition in an older population. 
Whether indicative of nutritional status or sarcopenia, low HGS has been shown to be a predictor 
of increased length of stay, postoperative complications and requirement for assistance at 
admission and at 6 months post discharge (Antunes, Araújo, Veríssimo, & Amaral, 2017; Gariballa 
& Alessa, 2017; Jeejeebhoy et al., 2015; Shen, Hao, Zhou, & Dong, 2017). It may therefore be 
useful in screening patients that would most benefit from multidisciplinary intervention and early 
discharge planning. 
HGS may be useful as a sensitive measure of short-term change in nutritional status, such as 
monitoring the effect of nutritional intervention (Flood et al., 2014; Norman et al., 2011). This is 
supported by the early response of muscle strength to refeeding observed in early starvation 
studies (Jeejeebhoy, 1986), however whether this extends to use in an elderly population and the 
timeframe required to observe change is unclear (Milne, Potter, Vivanti, & Avenell, 2009). If shown 
to be a valid measure of change, this would make it attractive for use in the acute care setting 
where duration of observation is often short and measurable improvements in patient weight or 
nutritional status as measured by a multicomponent tool may be difficult. 
The present study has some limitations. The large number of patients enrolled in the parent study 
that were subsequently excluded from the sub-study due to early discharge may introduce 
selection bias, potentially reducing the generalisability of our results. The modest sample size 
contributed to reduced precision (indicated by the wide confidence intervals observed) and 
statistical power. As the present study was a sub-study of the CHERISH study (Mudge et al., 
2017), it was not designed with malnutrition and HGS as primary outcome measures. However, as 
previously described, post-hoc power analysis revealed the study to be adequately powered to 
detect an AUC of 0.705, which indicates a test with lower discriminatory ability than that found by 
Flood and colleagues in their study of a heterogeneous group of adult patients (Flood et al., 2014). 
It is also to be expected that observed HGS in an acute population will be lower than that of norms 
derived from a healthy population. Therefore, it is possible that the use of a value below the lower 
limit of the 95% CI of the mean from normative data in this study has resulted in high false 
positives, thus reducing discriminatory ability. Similarly, due to the low prevalence of severe 
malnutrition in our sample, we were not able to stratify by degree of malnutrition. Therefore, the 
study may benefit from being repeated with a larger sample size. The pragmatic approach 
employed resulted in a heterogeneous sample, which could be viewed as both a limitation and a 
strength. A departure from highly controlled test conditions is necessary to provide results that are 
generalisable to a wider population, which is the reality of delivering care within the clinical setting. 
This study was unique in that it assessed HGS in an exclusively older population during admission. 
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HGS was not found to be suitable in screening older inpatients for malnutrition during admission to 
surgical wards, nor did it increase the discriminatory ability of the MST. In light of the limitations of 
our study, however, it is recommended that our results are interpreted with caution. Screening for 
nutrition risk using an existing validated tool to identify patients for further in-depth nutritional 
assessment by an appropriately trained clinician remains the preferred method. 
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4.3 Patient intake as a method for assessing nutrition interventions 
4.3.1 Preface 
Data collection time points for the patient food and fluid intake study were aligned with data 
collection time points for the CHERISH study, i.e. patient intake data was collected at day five of 
admission as this was expected to represent one of the final full days of admission prior to 
discharge. This initial study highlighted a methodological flaw in the design of this segment of the 
study that wasn’t evident until collating and analysing the data; specifically, the heterogeneity of 
the sample in relation to where in their clinical journey the patient was at day five of admission (e.g. 
preoperative, postoperative day one to four, not planned for surgery during admission). Patient 
intake data collected during this initial data collection period have not been included in this thesis. 
This segment of the study was therefore redesigned to address the methodological flaws from this 
initial study and repeated. Patient food and fluid intake was measured for surgical patients at 
postoperative day two (POD2), and repeated at POD5 for those patients still admitted. This 
allowed the postoperative intake of patients to be assessed as a proportion of estimated 
requirements two days postoperatively and improvement between POD2 and POD5 to be 
measured, answering the question regarding how older general surgical patients eat 
postoperatively. 
  
Nutritional status and care of older (≥65 years) surgical patients  Chapter Four: Assessment method testing 
 75 
4.3.2 Early postoperative diet upgrade in older patients may improve energy and protein 
intake, but patients still eat poorly: An observational pilot study 
ABSTRACT 
Background: Malnutrition is prevalent across acute care facilities, particularly in older patients, and 
contributes to poor surgical outcomes. Clinical practice guidelines recommend early reintroduction 
of full oral diet postoperatively. This study aimed to compare estimated energy (EEI) and protein 
(EPI) intake of patients who received early diet upgrade with those who did not. 
Methodology: Patients ≥65 years admitted postoperatively to general surgical wards were 
included. EEI and EPI were calculated and dichotomised as meeting ≥50% or <50% estimated 
energy (EER) and protein (EPR) requirements. Mean intake and proportion of patients meeting 
<50% estimated requirements were compared between those who received early upgrade and 
those who did not at postoperative day (POD) 2.  
Results: Thirty-four patients (mean age 72.9 (SD 5.7) years, 59% male) were analysed at POD2 
(EEI: mean 4.2 (SD 2.6) MJ/day, 56% (n = 19) met ≥50% EER; EPI: mean 38.7 (SD 29.5) g/day, 
26% (n = 9) met ≥50% EPR). The majority (n = 25, 74%) were upgraded to a non-fluid diet by 
POD2. More patients on fluid diets consumed <50% EER (P = 0.025) and <50% EPR (P = 0.073). 
No patient on a fluid diet met ≥50% of EPR. 
Conclusions: While the majority of older patients received early diet upgrade and these patients 
consumed more energy and protein than those on fluid diets, as a whole, older patients ate poorly 
postoperatively. Fluid diets should therefore not be used indiscriminately and other approaches to 
improve postoperative EEI and EPI of older patients, such as fortified diets, oral nutritional 
supplements and meal environment interventions, should be adopted. 
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INTRODUCTION 
Factors often associated with aging such as physiological decline, multimorbidity, polypharmacy, 
cognitive dysfunction, frailty and malnutrition pose considerable risk for adverse outcomes during 
the perioperative period (Hu et al., 2012; Shen et al., 2017; van Stijn et al., 2013). Malnutrition – 
defined as a nutrient imbalance, with undernutrition (Cederholm et al., 2017) typically the greatest 
cause for nutritional concern in acute care patients (Watterson et al., 2009) – has an estimated 
prevalence across Australian and international acute care facilities of 30-40%, with older age 
associated with increased risk (Agarwal et al., 2012; Barker, Gout, & Crowe, 2011). 
Development and worsening of malnutrition is multifactorial with complex interplay between 
increased requirements due to disease state or metabolic stress, decreased nutritional intake 
and/or increased losses due to surgery or malabsorption (Cederholm et al., 2017). Independent of 
cause, malnutrition is characterised by unintentional weight loss and muscle wasting, and 
increases risk for adverse surgical outcomes such as delayed convalescence, increased surgical 
site infection and death (Huisman et al., 2015; van Stijn et al., 2013). Furthermore, prolonged 
length of stay (LOS) increases risk of decline in physical function and associated reduced quality of 
life in older patients (Hickson & Frost, 2004; Rizzoli et al., 2013), which may persist post-discharge 
(Young et al., 2015). Inadequate nutritional intake is a modifiable factor contributing to malnutrition 
in acute care patients and is therefore the logical target of nutrition interventions. 
Evidence-based perioperative clinical practice guidelines from the Enhanced Recovery After 
Surgery (ERAS) Society (Ljungqvist et al., 2017), consensus guidelines from the American Society 
of Colon and Rectal Surgeons and Society of American Gastrointestinal and Endoscopic Surgeons 
(Carmichael et al., 2017), and European Society for Clinical Nutrition and Metabolism (Weimann et 
al., 2017), suggest that oral intake should be initiated within hours after surgery in most patients, 
with the goal being early (<24 h) return to a full oral diet. ERAS protocols have been demonstrated 
to be safe and beneficial for older patients (Forsmo et al., 2017; Slieker et al., 2017) and some 
evidence suggests an early return to oral diet may be effective in decreasing the incidence of 
postoperative ileus in patients following colorectal surgery (Wallstrom & Frisman, 2014). 
Studies from Canada investigating patient intake within the context of ERAS protocols report that 
patients treated with an ERAS protocol have significantly higher protein intake at postoperative day 
(POD) one to three compared to patients treated with conventional care, however neither group 
consumed adequate food and fluids postoperatively to meet estimated requirements, even with the 
provision of oral nutritional supplements (Gillis et al., 2015; Yeung et al., 2017).  
The primary aim of this study was to compare estimated intake and proportion of patients meeting 
≥50% estimated requirements between those that received early diet upgrade in line with clinical 
practice guidelines (i.e. by postoperative day two, POD2) and those that did not, in a sample of 
older (≥65 years) patients admitted postoperatively to general surgical wards. Secondary aims 
were to identify patient-reported factors contributing to inadequate intake and, for those patients 
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still admitted at postoperative day five (POD5), measure improvement in intake between POD2 
and POD5. 
METHODS 
Setting 
This prospective cohort study was conducted in a large Australian metropolitan tertiary teaching 
hospital that provides a wide range of clinical services. Patients on the general surgical wards are 
elective or urgent admissions undergoing surgery for upper gastrointestinal, lower 
gastrointestinal/colorectal, hepatopancreaticobiliary or thoracic disease, trauma or cancer. At the 
time of the study, there was no standardised protocol for postoperative diet prescriptions or 
upgrades, nor was there any formalised ERAS protocols, with commencement of fluid diets or 
standard hospital diets postoperatively at the discretion of the treating surgical team. The hospital 
food service operates a plated system from an onsite heat-serve kitchen for main meals (breakfast, 
lunch, dinner). Mid-meals (morning tea, afternoon tea, supper) are offered from a tea trolley by 
food service staff, with oral nutritional supplements provided to patients as prescribed by the 
dietitian from a separate trolley operated by dietetic assistants. 
Participants 
Patients ≥65 years consecutively admitted postoperatively to two general surgical wards between 
March and April 2017 were eligible for inclusion. Older patients were selected as they are at 
increased risk of malnutrition and sequelae of hospitalisation (Agarwal et al., 2012; Hickson & 
Frost, 2004; Rizzoli et al., 2013; Young et al., 2015). Patients were prospectively identified using 
the ward list and clinical notes, and all eligible patients were asked to verbally consent to intake 
data being collected over a maximum of two 24 hour periods (i.e. POD2 and POD5). Patients who 
were critically ill, palliative or receiving enteral or parenteral nutrition were excluded. Patients 
absent from the ward during recruitment (i.e. breakfast on POD2) were missed. Patients 
discharged before POD5 were missed at this time point; however, their POD2 data was retained. 
Data collection 
Over six consecutive weeks, data were collected for all consented patients on POD2 and POD5. 
POD2 was selected as the majority of patients should be receiving a full ward diet by POD1 in 
accordance with relevant guidelines related to nutrition following surgery (Volkert et al., 2006; 
Watterson et al., 2009; Weimann et al., 2017). POD5 was selected as local data suggests that 
average LOS is 6-7 days for older surgical patients, and intake should therefore represent that of a 
patient ready for discharge. A one day data collection window either side of each time point was 
used to account for POD2/5 falling on a non-collection day. Data collection was limited to Monday, 
Wednesday and Friday due to resourcing. 
Patient characteristic data were collected by the research assistant from clinical charts, including: 
age, sex, preoperative weight, height, surgical procedure details, American Society of 
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Anaesthesiologists (ASA) score and malnutrition risk (as per Malnutrition Screening Tool (MST) 
(Ferguson, Capra, Bauer, & Banks, 1999)). The MST, which is validated for use in the acute 
setting(Ferguson et al., 1999) and with the elderly (Isenring, Bauer, Banks, & Gaskill, 2009), is 
routinely undertaken by nursing staff and documented in the patient chart. Height and weight were 
used to calculate preoperative Body Mass Index (BMI) (kg/m2). 
Patient diet code was recorded from the patient meal management system as either fluid (Clear or 
Free Fluids) or non-fluid (Full, High Protein/High Energy, Texture Modified). Patients with intake 
<50% (estimated by visual observation at tray collection) were asked to report factors contributing 
to poor intake, categorised as: nil by mouth (NBM), off ward, asleep, no/inappropriate meal 
provided, lack of assistance, nausea/vomiting, pain, poor appetite/satiety, tired/fatigue, dislike of 
texture/taste/smell and meal environment (see Appendix C-4 for Weighed Patient Food Intake 
Procedure and Appendix C-5 for Patient Intake Data Collection Form). 
Estimating nutritional requirements 
Estimated energy requirements (EER) and estimated protein requirements (EPR) were calculated 
using the ratio method, using values (104 kJ/kg/day and 1.5 g/kg/day protein) recommended by 
the European Society for Clinical Nutrition and Metabolism (ESPEN) Guideline: Clinical Nutrition in 
Surgery (Weimann et al., 2017). Actual body weight was used for patients with a BMI ≤25.0 kg/m2 
and adjusted body weight (ABW) (ABW = Ideal Body Weight (IBW) at BMI 25.0 kg/m2  + [(actual 
weight – IBW) x 25%])) for patients with a BMI >25.0 kg/m2(Hamwi, 1964). 
Estimating oral intake 
Data were collected on all food and fluid consumed from breakfast through to dinner. Intake of all 
food supplied by the foodservice was assessed using the adjusted weighed plate waste method, 
which is considered the “gold standard”, as it controls for inconsistency in portion size (Kirks & 
Wolff, 1985). Intake at mid-meals was estimated based on known serve weights for pre-packaged 
items, or standardised serve weights for items prepared at the bedside (e.g. milk drinks). For food 
items not supplied by the hospital foodservice, patient report was used to determine type (including 
brand, where available) and approximate serve size. Where brand was not available, a standard 
item was selected during analysis. Estimated energy (EEI) and protein (EPI) intake were analysed 
using FoodWorks 8.0 Professional © 2015 (Xyris Software, Brisbane, Australia) food analysis 
software with food items from the local foodservice database, supplemented by standard items 
from the AusFoods 2015 database. 
EEI and EPI were used to calculate proportion of EER and EPR met, dichotomised as intake ≥50% 
estimated requirements and <50% requirements, as ongoing intake at this level would indicate 
commencement of enteral nutrition support (Weimann et al., 2017). 
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Ethical statement 
This study was conducted as a quality improvement activity and therefore received exemption from 
review by the local Human Research Ethics Committee (HREC/15/QRBW/316). 
Statistical analysis 
Data are reported using simple counts and proportions for categorical variables, and mean and 
standard deviation (SD) for continuous variables. Bivariate analysis was undertaken by diet type at 
POD2 using independent samples t-test to compare EEI/EPI and Fisher’s exact test to compare 
proportion of patients meeting <50% of EER/EPR. McNemar’s test was used to compare 
differences in proportion of patients meeting ≥50% of EER/EPR between POD2 and POD5. All 
data analyses were performed using IBM® SPSS Statistics v23 for Macintosh (IBM Corp., 
Chicago, IL). Statistical significance was established at P < 0.05. 
RESULTS 
A total of 44 patients ≥65 years were admitted postoperatively to the study wards, six of which 
were missed to recruitment at POD2. Observations of 38 patients were undertaken. Four patients 
were excluded from analysis due to: discharged POD2 and therefore incomplete records (n = 2); 
patient on enteral feeds (n = 1); and patient observed at POD2 following return to theatre due to 
operative complication (i.e. not primary procedure) (n = 1). Thirty-four patients, corresponding to 54 
observation days (34 observations on POD2, and 20 observations on POD5; 41% loss to follow-
up) were included in analysis. Sample characteristics are outlined in Table 4-3. 
POD2 patient intake 
Of the 34 patients observed at POD2, the majority (n = 25, 74%) had received an early diet 
upgrade (i.e. upgraded to a non-fluid diet). Six patients (18%; 4 patients on fluid diets, 2 patients 
on non-fluid diets) received oral nutritional supplements, contributing mean (SD) energy of 1.2 
(1.4) MJ/day and protein of 11.5 (12.8) g/day (corresponding to mean (SD) 28% (35%) of EEI and 
33% (42%) of EPI, respectively). Estimated intake (EEI/EPI) and proportion of patients meeting 
<50% EER/EPR by diet type at POD2 are shown in Table 4-4. On POD2, 44% (n = 15) of patients 
met <50% both EER and EPR. No patient on a fluid diet met ≥50% EPR. 
Of 100 observed meals at POD2 (data missing for n = 2 meals), patients were observed as having 
low intake at 50% (n = 50) of meals. The most commonly reported reason was poor appetite (n = 
27, 54%), followed by: dislike of food (n = 5, 10%); lack of assistance with meal (n = 5, 10%); 
nausea and/or vomiting (n = 3, 6%); pain (n = 3, 6%); fatigue (n = 3, 6%); no or inappropriate meal 
provided (n = 3, 6%); or patient off ward when meal arrived (n = 1, 2%). 
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Table 4-3 Summary of patient demographic and clinical characteristicsa 
Patient characteristic Overall 
(N = 34) 
Age (y), mean (SD) 72.9 (5.7) 
Gender (male) 20 (59) 
Weight (kg), mean (SD) 79.7 (16.1) 
BMI (kg/m2), mean (SD) 28.3 (5.6) 
Malnutrition riskb  
At risk 6 (21) 
Not at risk 22 (79) 
Requires assistance (yes)c 3 (9) 
Type of surgery  
Elective 24 (71) 
Emergent 10 (29) 
ASA score  
<3 9 (27) 
≥3 25 (73) 
Surgery site  
Upper GI 3 (9) 
Hepatopancreaticobiliary 5 (15) 
Lower GI / Colorectal 19 (56) 
Thoracic 5 (15) 
Other 2 (6) 
EER (MJ/day)d, mean (SD) 7.4 (1.2) 
EPR (g/day)e, mean (SD) 106.7 (17.0) 
Abbreviations: ASA, American Society of Anaesthesiologists; BMI, body mass index; EER, estimated energy 
requirement; EPR, estimated protein requirement; GI, gastrointestinal. 
aValues are n (%) unless otherwise specified. 
bMalnutrition risk as per the Malnutrition Screening Tool (MST). At risk = score ≥2, Not at risk = score <2; 
Based on available data (n = 28). 
cCombined set up and feeding assistance. 
dEER calculated as 104 kJ/kg of actual body weight for patients with BMI ≤25.0 kg/m2 and adjusted body 
weight for patients with BMI >25.0 kg/m2. 
eEPR calculated as 1.5 g/kg of actual body weight for patients with BMI ≤25.0 kg/m2 and adjusted body 
weight for patients with BMI >25.0 kg/m2. 
 
Table 4-4 Energy and protein intake of participants at POD2: comparison of EEI and EPI and 
proportion of patients meeting <50% EER and EPR between those patients on a fluid diet and 
those on a non-fluid dieta 
 Overall 
(N = 34) 
Fluid diet 
(n = 9) 
Non-fluid diet 
(n = 25) 
P 
EEI (MJ/day) 4.2 (2.6) 2.1 (1.6) 5.0 (2.5) 0.003 
Meeting <50% EER, n (%) 15 (44) 7 (78) 8 (32) 0.025 
EPI (g/day) 38.7 (29.5) 18.2 (16.2) 46.1 (29.8) 0.012 
Meeting <50% EPR, n (%) 25 (74) 9 (100) 16 (64) 0.073 
Abbreviations: EEI, estimated energy intake; EER, estimated energy requirement; EPI, estimated protein 
intake; EPR, estimated protein requirement; POD, postoperative day. 
aValues are mean (SD) unless otherwise specified. Comparisons made between patients on fluid diet and 
those on non-fluid diet using independent samples t-test for continuous variables and Fisher’s exact test 
for categorical variables. 
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Comparison of intake from POD2 to POD5 
Twenty patients remained admitted to the ward at POD5. No differences were observed in the 
demographic or clinical characteristics of patients discharged by POD5 and those that remained in 
hospital (data not shown), however those discharged by POD5 had higher EEI (mean (SD): 5.8 
(2.5) MJ/day vs 3.1 (2.1) MJ/day, P = 0.001) and EPI (mean (SD): 54.2 (32.3) g/day vs 27.9 (22.2) 
g/day, P = 0.008) at POD2. Between POD2 and POD5, four diet codes were upgraded, three were 
downgraded (two to a fluid diet and one to NBM secondary to diagnosed postoperative ileus) and 
13 remained unchanged (four of which remained on a fluid diet). Comparison of EEI and EPI, and 
proportion of patients meeting <50% EER and EPR between POD2 and POD5 are outlined in 
Table 4-5. 
Of 60 observed meals at POD5, patients were observed as having low intake at 58% (n = 35) of 
meals. The most commonly reported reason was poor appetite (n = 16, 46%). 
Table 4-5 Comparison of EEI and EPI and proportion of patients meeting <50% EER and EPR 
between POD2 and POD5 (N = 20)a 
 POD2 POD5 P 
EEI (MJ) 3.1 (2.1) 4.0 (3.0) 0.139 
Meeting <50% EER, n (%) 13 (65) 10 (50) 0.375 
EPI (g) 27.9 (22.2) 32.9 (28.9) 0.398 
Meeting <50% EPR, n (%) 17 (85) 16 (80) 1.000 
aDisplayed as mean (SD) unless otherwise specified. Comparisons made using paired samples t-test for 
continuous variables and McNemar’s test for categorical variables. 
Abbreviations: EEI, estimated energy intake; EER, estimated energy requirement; EPI, estimated protein 
intake; EPR, estimated protein requirement; POD, postoperative day. 
 
DISCUSSION 
This study reported estimated intake (EEI/EPI) at POD2 in a sample of older patients admitted 
postoperatively to general surgical wards, comparing intake between patients that did and those 
that did not receive an early diet upgrade, and found that while the majority of patients are 
upgraded by POD2, they often eat poorly, consuming <50% EER or EPR. A statistically significant 
difference was observed in the EEI (mean (SD) 5.0 (2.5) MJ/day versus 2.1 (1.6) MJ/day, P = 
0.003) and EPI (mean (SD) 46.1 (29.8) g/day versus 18.2 (16.2) g/day, P = 0.012) of patients who 
received early diet upgrade compared to those who did not. Importantly, no patient remaining on a 
fluid diet at POD2 had an oral intake adequate to meet at least 50% of EPR and only two achieved 
50% of EER. Factors contributing to inadequate intake were identified, with poor appetite being the 
most commonly reported reason. For those patients still admitted at POD5, change in proportion of 
patients meeting <50% EER/EPR was not statistically significant, with the majority of patients still 
meeting <50% EPR and only half achieving ≥50% EER. 
The tendency for patients receiving early diet upgrade to have significantly higher energy and 
protein intake reaffirms the recommendations from clinical practice guidelines that full oral diet is 
reintroduced as early as clinically appropriate postoperatively (Carmichael et al., 2017; Ljungqvist 
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et al., 2017; Weimann et al., 2017). A study comparing estimated energy and protein requirements, 
provision and intake among medical and surgical patients prescribed therapeutic diets in hospital 
found that when compared to all other therapeutic diets (e.g. texture modified and low fibre diets), 
patients on fluid diets had the lowest energy and protein provision (mean 3,497 (SD 1,388) kJ/day 
and 25 (19) g protein/day) and intake (mean 2,156 (SD 1,394) kJ/day and 14 (14) g protein/day) 
(Rattray, Desbrow, & Roberts, 2017). These intake figures closely align to those from our study. 
Delaying upgrade to full oral diet in favour of fluid diets until passage of flatus or stool may in fact 
delay recovery of bowel function (Fujii et al., 2014) and limited evidence exists to support this out-
dated surgical practice (Osland, Yunus, Khan, & Memon, 2011; Zhuang et al., 2013a). This 
suggests that unnecessary prescription of fluid diets should be avoided. 
It is promising that the majority of patients in our study received an early diet upgrade, however 
these patients still ate poorly. While the impact of early diet upgrade on weight and nutritional 
outcomes is unclear (Benton et al., 2018), postoperative weight loss in older adults may result in a 
higher proportion of lean body mass loss (Segami et al., 2016) and is therefore of considerable 
concern. Reduced lean body mass contributes to functional decline, a deleterious and undesirable 
outcome of hospitalisation in older adults that can result in higher care needs post-discharge (Bell 
et al., 2016). This suggests a need for further nutrition support strategies such as routine use of 
fortified diets, oral nutritional supplements and other meal environment interventions such as set-
up, feeding assistance and encouragement with meals (Young et al., 2018a), to ensure older 
patients are consuming adequate energy and protein to attenuate lean body mass losses. There is 
also some evidence that oral nutrition support may reduce complications in older patients following 
surgical intervention for hip fracture (Avenell, Smith, Curtain, Mak, & Myint, 2016), however the 
quality of included studies is generally low and the benefit in other patient groups is less clear 
(Milne et al., 2009). 
Patients gave a range of reasons for eating poorly at their meals, however the most common 
response across all meals and days was poor appetite. This corresponds with data from the 2010 
Nutrition Care Day survey suggesting “not hungry” to be the primary reason for poor oral intake 
(Agarwal et al., 2012). Poor appetite and intake may be anticipated after significant surgical 
intervention (Gillis et al., 2015; Yeung et al., 2017); however, it would also be expected that intake 
should improve as the patient recovers. Of patients still admitted at POD5, half met <50% EER and 
80% met <50% EPR. Previous research has demonstrated that older patients are slow to return to 
their baseline nutritional state after hospitalisation (Chen et al., 2009; Young et al., 2015), and 
given the poor intake in this sample, post-discharge dietetic follow up may be warranted in older 
surgical patients. Post-discharge home-based individualised dietetic intervention may improve 
some nutritional parameters such as weight and protein intake (Hamirudin et al., 2017), but the 
functional and clinical benefits of these programs are still not clear (Beck et al., 2013; Neelemaat, 
Bosmans, Thijs, Seidell, & van Bokhorst-de van Der Schueren, 2011; Young et al., 2018b). 
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This study has several limitations. Firstly, as a small observational study intended to establish a 
baseline for ongoing quality improvement activities and nutrition interventions, power calculations 
were not undertaken. Secondly, differences in estimated intake between those patients discharged 
by POD5 and those still admitted at this time point should be interpreted with care as the difference 
is more likely to reflect other clinical factors than a propensity for patients to be discharged early if 
eating well. Lastly, due to the considerable time commitment required to undertake intake studies 
such as this, data was only collected between breakfast and dinner, therefore missing supper and 
any additional food consumed after dinner. Previous studies at this site have found that mean 
energy and protein intake at supper is negligible (energy: 0.25 (SD 0.37) MJ; protein: 1.4 (SD 2.6) 
g; data unpublished), and is therefore unlikely to contribute considerably to overall estimates. 
Similarly, data was only collected on three days per week due to resourcing, necessitating 
flexibility of a day either side of the assigned time point. Nevertheless, over half of patients (53% at 
POD2 and 60% at POD5) had data collected on the day of the corresponding time point. While the 
study includes a heterogeneous sample of older adults, this is a reflection of the patients 
encountered on general surgical wards and is therefore relevant to delivering care within the 
clinical setting. Larger studies may be useful to identify differences in intake by patient sub-groups 
(e.g. by surgery site). 
Despite the majority of older patients admitted postoperatively to general surgical wards receiving 
diet upgrade in line with clinical practice guidelines at POD2, estimated intake is inadequate to 
meet estimated requirements. Intake is especially poor in patients remaining on fluid diets, with no 
patient meeting ≥50% EPR. Given the relationship between malnutrition, muscle wasting and 
reduced functional capacity, attenuating weight loss during acute admission is of considerable 
importance. Therefore, it is recommended that fluid diets are only prescribed when clinically 
indicated (e.g. following bariatric surgery), with the focus being an early return to full oral diet. 
System-level approaches such as standard use of fortified diets (e.g. High Protein, High Energy), 
provision of mid-meals and routine use of oral nutritional supplements should be considered, and 
supportive meal environment practices such as set-up, feeding assistance and encouragement 
with meals adopted. Further research into the nutritional and clinical outcomes of interventions to 
improve patient intake are also warranted. 
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4.4 Chapter summary 
This chapter summarised the methodology and findings of two observational studies that aimed to 
measure two potential methods for assessing and monitoring nutrition interventions (HGS and 
patient intake) and thus draw conclusions about the feasibility and appropriateness of their use in 
the clinical setting. HGS was not found to be a useful screening tool for malnutrition, nor did it 
improve the discriminatory ability when used in conjunction with the MST. Therefore, while HGS 
was inexpensive, brief and simple to perform, it appears to lack validity in an older population 
admitted to general surgical wards. However, as the sample size of this study was small, further 
larger studies investigating the validity of HGS in screening for malnutrition in an older surgical 
population may be warranted to confirm these findings. 
Patient food and fluid intake during the postoperative period was found to be inadequate to meet 
estimated energy and protein requirements for more than half of patients. This did not appear to 
improve significantly at POD5. There are a number of challenges associated with undertaking 
patient intake studies in the acute surgical setting, notably the considerable resource requirement. 
This, coupled with the large sample sizes required to detect clinically significant changes in patient 
intake, are limiting factors to the use of it as a method to measure the impact of nutrition 
interventions. 
Due to the limitations of both of these methods, neither was deemed appropriate for use in 
evaluating improvements to nutrition-related care provided to older patients on the general surgical 
wards. The next chapter will describe the first phase of the Action Research Cycle, Phase I: 
Observe, which involved an audit of current nutrition-related care practices on the general surgical 
wards to identify gaps in practice. 
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5 PHASE I: OBSERVE 
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5.1 Chapter overview 
Following the Action Research cycle, the first step was to undertake a baseline clinical audit of 
nutrition-related care practices on the general surgical wards to assist with the identification of 
practice gaps. As evident from the background (Chapter 2), there is strong evidence supporting the 
nutrition-related care practices as outlined in the ERAS suite of care practices. ERAS was 
therefore chosen as an evidence-based auditing framework with which to measure current ward 
based practices in identifying practice gaps. 
This chapter initially provides a description of the demographic, clinical and nutritional 
characteristics of patients recruited into the CHERISH study, as this represents the entire study 
sample (Section 5.2). This is then followed by the results of two clinical audits; the first (baseline 
audit) conducted as part of the pre-implementation observational cohort study (2015-2016) and the 
second an interim audit undertaken in 2017. The baseline audit is presented as a published 
manuscript (entitled “Enhanced Recovery After Surgery as an auditing framework for identifying 
improvements to perioperative nutrition care of older surgical patients”). The aim of this study was 
to determine to what extent current clinical practice aligned with perioperative evidence-based 
nutrition care practices (as defined by ERAS practice recommendations relating to nutrition care; 
see Appendix C-6 for data collection form). This study is presented in Section 5.3.1 as the 
accepted format prior to publication in the European Journal of Clinical Nutrition (Journal Impact 
Factor 3.057; Ranked 30/81 Nutrition & Dietetics category; Quartile 2). Results of this study were 
presented orally at the Royal Brisbane and Women’s Hospital 26th Healthcare Symposium, 
Brisbane, Australia, 2017 (awarded The Professor Lawrie Powell AC Early Career Research 
Award) (Appendix B-5). 
Date submitted: 1/7/2017 
Date accepted: 30/10/2017 
Citation: Byrnes, A., Banks, M., Mudge, A., Young, A., & Bauer, J. (2017). Enhanced Recovery 
After Surgery as an auditing framework for identifying improvements to perioperative 
nutrition care of older surgical patients. European Journal of Clinical Nutrition, 72(6), 
913-916. doi:10.1038/s41430-017-0049-y 
This audit was repeated approximately 12 months later with the assistance of a student (Greene, 
2017) as part of the DIET7302 course in the Master of Dietetic Studies program at The University 
of Queensland, supervised by the PhD Candidate. The purpose of this interim audit was twofold. 
Firstly, this was undertaken prior to implementation of practice change initiatives as an interim 
measure to identify any change in practice since the baseline audit; and secondly, this audit 
aligned with the quality improvement goals of the RBWH Nutrition and Dietetics Department. The 
2017 audit results have been summarised alongside the 2015-16 baseline audit in Section 5.4. A 
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manuscript pertaining to this study was prepared by the student as a requirement of the DIET7302 
course, but was not published, and has been included in the appendices (Appendix D-1). 
  
Nutritional status and care of older (≥65 years) surgical patients  Chapter Five: Phase I: Observe 
 90 
5.2 Demographic, clinical and nutritional characteristics of study sample 
5.2.1 Recruitment and data numbers 
A total of 618 admissions for patients ≥65 years were screened (i.e. inclusive of patients with 
multiple admissions), 261 patients were approached and 173 consented to participate and were 
enrolled in the study (66% consent rate). Sixteen patients were excluded following enrolment; 
therefore, the study sample included 157 patients (see Figure 5-1). 
5.2.2 Characteristics 
Baseline characteristics of the study sample (N = 157) are summarised by ward in Table 5-1. 
Patients were mean 74 (SD 6) years and 45% (n = 71) were female. The majority (98%, n = 154) 
were independently living prior to admission and over half (59%, n = 92) were unplanned 
admissions. Forty percent (n = 62) of patients had a primary diagnosis of cancer, with malignant 
(20%, n = 31) and non-malignant (26%, n = 40) colorectal/lower gastrointestinal diseases the most 
comment diagnosis categories. 
Fifteen percent (n = 23) of patients required assistance with at least one activity of daily living at 
baseline, however no patient reported requiring assistance with eating. Forty-three percent (n  = 
65) of patients required assistance with at least instrumental activity of daily living at baseline, 
including 21% (n = 31) of patients reporting requiring assistance with shopping and 10% (n = 15) 
requiring assistance with food preparation. 
Mean weight was 80 (SD 20) kg, with 16% (n/N = 23/140) of patients considered underweight (BMI 
<22.0 kg/m2) at admission. A third (32%, n/N = 48/152) of patients were screened at nutritional risk 
as per the MST, and a quarter (25%, n/N = 29/118) were malnourished (global rating B/C) with a 
mean nutritional triage score of 6 (SD 5) as per the PG-SGA. Only 2% (n/N = 3/118) of patients 
were assessed as being severely malnourished (i.e. PG-SGA C). 
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Figure 5-1 Screening and recruitment flowchart for baseline observational study 
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Table 5-1 Baseline demographic, clinical and nutritional characteristics of study samplea 
Characteristic Intervention ward 
(n = 89) 
Control ward 
(n = 68) 
Overall 
(N = 157) 
Age (y), mean (SD) 74 (7) 73 (6) 74 (6) 
Gender, female 34 (38) 37 (54) 71 (45) 
Usual place of residence    
 Independent (community) 88 (99) 66 (97) 154 (98) 
 Residential Aged Care 1 (1) 1 (1) 2 (1) 
 Other 0 (0) 1 (1) 1 (1) 
Admission category    
 Elective 42 (47) 23 (34) 65 (41) 
 Unplanned 47 (53) 45 (66) 92 (59) 
Primary care team    
 Breast & Endocrine Surgical Unit 3 (3) 0 (0) 3 (2) 
 Hepatopancreaticobiliary Surgical Unit 2 (2) 18 (27) 20 (13) 
 Colorectal Surgical Unit 39 (44) 0 (0) 39 (25) 
 Upper GI Surgical Unit 1 (1) 16 (23) 17 (11) 
 Acute Surgical Unit 20 (23) 27 (40) 47 (30) 
 Gastroenterology & Hepatobiliary 24 (27) 7 (10) 31 (20) 
Primary diagnosis    
 Metastatic cancer 0 (0) 4 (6) 4 (3) 
 Upper GI cancer 1 (1) 6 (9) 7 (5) 
 Other upper GI disease 9 (10) 3 (4) 12 (8) 
 Hepatopancreaticobiliary cancer 4 (5) 10 (15) 14 (9) 
 Other hepatopancreaticobiliary disease 14 (16) 10 (15) 24 (15) 
 Colorectal/lower GI cancer 27 (30) 4 (6) 31 (20) 
 Other colorectal/lower GI disease 27 (30) 13 (18) 19 (12) 
 Non-GI malignancy 1 (1) 5 (7) 6 (4) 
 Other 6 (7) 13 (19) 19 (12) 
CCI, mean (SD) 2 (2) 3 (2) 3 (2) 
Requires assistance with one or more ADLb 13 (15) 10 (15) 23 (15) 
Requires assistance with one or more IADLc 35 (41) 30 (46) 65 (43) 
Weight at admission (kg)d, mean (SD) 78 (17) 84 (24) 80 (20) 
BMI category (kg/m2)d    
 Underweight (<22.0) 15 (19) 8 (13) 23 (16) 
 Normal Weight (22.0-26.9) 34 (41) 21 (36) 55 (39) 
 Overweight (≥27.0) 32 (40) 30 (51) 62 (44) 
Nutrition Risk Screeninge    
 Not at risk 60 (71) 44 (66) 104 (68) 
 At risk 25 (29) 23 (34) 48 (32) 
Nutritional statusf    
 Well nourished 51 (75) 37 (76) 89 (75) 
 Malnourished 17 (25) 12 (24) 29 (25) 
Nutritional triage scoref, mean (SD) 6 (5) 6 (5) 6 (5) 
Abbreviations: CCI, Charlson Comorbidity Index (non-age adjusted); GI, gastrointestinal; (I)ADL, 
(instrumental) activities of daily living; SD, standard deviation. 
aAll values are displayed as n (%) unless otherwise specified. 
bBased on available data (n = 151). 
cBased on available data (n = 150). 
dBased on available data (n = 140). 
eAs per Malnutrition Screening Tool (MST), Not at risk = score <2, At risk = score ≥2; Based on available 
data (n = 152). 
fAs per Patient Generated Subjective Global Assessment (PG-SGA), Well nourished = global rating PG-SGA 
A, Malnourished = global rating PG-SGA B/C; Based on available data (n = 118). 
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5.3 Baseline clinical audit (2015-16) 
5.3.1 Enhanced Recovery After Surgery as an auditing framework for identifying 
improvements to perioperative nutrition care of older surgical patients 
ABSTRACT 
Older patients are at increased risk of malnutrition and reduced physical function. Using Enhanced 
Recovery After Surgery (ERAS) guidelines as an auditing framework, this study aimed to 
determine adherence of nutrition care to perioperative best practice in older patients. A single 
researcher retrieved data via chart review. Seventy-five consenting patients ≥65 years (median 72 
(range 65-95) years, 61% male) admitted postoperatively to general surgical wards were recruited. 
Sixty per cent had a primary diagnosis of cancer and 51% underwent colorectal resection. 
Seventeen per cent and 4% of patients met fasting targets of 2-4 h for fluid and 6-8 h for food, 
respectively. Fifty-five per cent were upgraded to full diet by first postoperative day. Nil received 
preoperative carbohydrate loading. Minimally invasive surgery (P = 0.01) and no anastomosis 
formation (P = 0.05) were associated with receiving ERAS-concordant nutrition care. This study 
highlights areas for improvement in perioperative nutrition care of older patients at our facility. 
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INTRODUCTION 
An increasing number of older patients are undergoing surgery. Age-related factors such as frailty, 
malnutrition, multimorbidity and reduced physical function have been reported to be important 
predictors of adverse surgical outcomes (Lin, Watts, Peel, & Hubbard, 2016). Loss of physical 
function during hospitalisation is a major concern for the hospitalised older patient; malnutrition-
associated muscle wasting contributes to frailty and reduced function in older patients, which has 
been shown to be linked to reduced quality of life (Rizzoli et al., 2013). Therefore, preventing or 
attenuating nutritional decline is vital in minimising the deleterious effects of hospitalisation on 
older patients. 
In 2017, the European Society for Clinical Nutrition and Metabolism released a guideline relating to 
clinical nutrition in surgery (Weimann et al.). This guideline outlines 37 nutrition-related practice 
recommendations for patients undergoing surgery that align with the well-established Enhanced 
Recovery After Surgery (ERAS) guidelines (Gustafsson et al., 2012). ERAS protocols have been 
shown to reduce length of stay (LOS) across a variety of surgical procedures, without associated 
increases in mortality, complications or readmissions (Nicholson et al., 2014). Recent studies have 
confirmed the safety of ERAS protocols in older patients(Slieker et al., 2017) and emerging 
evidence supports application of ERAS protocols after emergency surgery (Paduraru, Ponchietti, 
Casas, Svenningsen, & Zago, 2017b). 
Using ERAS guidelines as an auditing framework, this study aimed to determine adherence of 
nutrition-related care practices (NCP) to perioperative best practice in older patients and factors 
associated with receiving ERAS-concordant nutrition care. 
METHODS 
Setting 
At our facility, a large tertiary teaching hospital in Australia, nutrition-related elements of ERAS 
practice recommendations (then known as ‘Fast Track’) were partially implemented in elective 
colorectal surgery in 1999. 
Sample and recruitment 
Eligible patients ≥65 years undergoing surgical procedures (both elective and emergency) and 
admitted postoperatively to two general surgical units were prospectively recruited (September 
2015 – March 2016). Eligibility criteria included LOS ≥72 hours, not critically ill or palliated, and 
informed consent could be obtained. Where patients were unable to provide informed consent, a 
suitable proxy was sought. LOS ≥72 hours was selected to preclude short-stay patients and 
patients undergoing day surgery.  
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Data collection and handling 
Participant demographic information, clinical characteristics and surgical details were retrieved 
from routinely collected hospital administration records and the clinical chart. Surgical procedures 
were classified (major/minor) by an experienced general surgeon based on categories set out by 
the Royal Australasian College of Surgeons for use in surgical audit (Royal Australasian College of 
Surgeons (RACS), n.d.). Charlson Comorbidity Index (Charlson, Szatrowski, Peterson, & Gold, 
1994), an indicator of comorbid disease burden and associated risk of death, was used to generate 
a comorbidity score. Nutritional status was assessed using the scored Patient-Generated 
Subjective Global Assessment (PG-SGA)(Ottery, 1996), and malnutrition defined as a combined 
global rating of SGA B or C. 
Adherence to four NCPs from ERAS guidelines during the perioperative period was assessed: 1. 
provision of preoperative carbohydrate loading (oral administration of at least 10 g carbohydrate 
within 2-4 hours of surgery commencing (Amer, Smith, Herbison, Plank, & McCall, 2017)); 2. 
preoperative fasting limited to 2-4 hours for fluids; 3. preoperative fasting limited to 6-8 hours for 
solid food; and, 4. diet upgraded to full ward diet either day of surgery or first postoperative day. All 
care practice data were recorded by a single researcher by chart review. 
Statistical analysis 
Participant characteristics are reported as counts and proportions for categorical variables, and 
median (interquartile range) for continuous variables. Proportion of participants receiving each 
NCP, and combined number of NCPs received, were tabulated. Chi-Square and Mann-Whitney U 
test were used to compare participants receiving evidence-based NCP. Statistical analyses were 
undertaken using IBM® SPSS® Statistics v23 for Macintosh (IBM Corp., Chicago, IL). Statistical 
significance was established at P < 0.05. 
Ethical statement 
Study procedures were undertaken in accordance with the principles of the Declaration of Helsinki 
and ethical approval received from the Human Research Ethics Committee (HREC) of the local 
health district (HREC reference number: HREC/15/QRBW/95) and affiliated university (HREC 
reference number: 2015001392) prior to commencing. 
RESULTS 
Seventy-five patients (median 72 (range 65–95) years, 61% male) were included in the study 
(Table 5-2). All were community dwelling prior to admission. Three-quarters (76%, n = 57) were 
elective admissions and the majority (85%, n = 64) underwent a major procedure. Compared to 
patients admitted through the emergency department, elective patients were found to have greater 
comorbidity (P = 0.04) and more frequently had a primary diagnosis of malignancy (P < 0.001), 
underwent major surgery (P < 0.001) and procedures requiring anastomosis formation (P = 0.03).  
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Table 5-2 Demographic, clinical and surgical characteristics of participants, with bivariate 
comparison of elective and emergency admissionsa 
Characteristic 
Overall 
(N = 75) 
Elective 
(n = 57) 
Emergency 
(n = 18) 
P 
Age (y), median (IQR) 72 (7) 72 (7) 73 (5) 0.78 
Gender (male) 46 (61) 35 (61) 11 (61) 1.00 
CCI, median (IQR) 3 (2) 3 (2) 2 (2) 0.04 
Weight (kg), median (IQR) 79.9 (19.6) 79.6 (17.7) 82.6 (38.5) 0.56 
BMIb    0.52 
Underweight 4 (6) 2 (4) 2 (11)  
Normal weight 9 (14) 7 (15) 2 (11)  
Overweight 53 (80) 39 (74) 14 (26)  
Malnourishedc 10 (17) 7 (15) 3 (25) 0.42 
Primary diagnosis    <0.001 
Malignancy 45 (60) 42 (74) 3 (17)  
Non-malignancy 30 (40) 15 (26) 15 (83)  
Major surgery 64 (85) 54 (95) 10 (56) <0.001 
ASA score    0.54 
II 22 (29) 18 (32) 4 (22)  
III 50 (67) 36 (63) 14 (78)  
IV 3 (4) 3 (5) 0 (0)  
Surgery site    0.64 
Upper GI 10 (13) 6 (11) 4 (22)  
Hepatopancreaticbiliary 11 (15) 9 (16) 2 (11)  
Lower GI / Colorectal 46 (62) 36 (63) 10 (56)  
Other 8 (11) 6 (11) 2 (11)  
Surgical approach    0.16 
Open/converted 27 (36) 18 (32) 9 (50)  
Minimally invasive 48 (64) 39 (68) 9 (50)  
New stoma formed 15 (20) 12 (21) 3 (17) 1.00 
Anastomosis formed 39 (52) 34 (60) 28 (5) 0.03 
Postoperative ICU admission 17 (23) 14 (25) 3 (17) 0.75 
Abbreviations: (I)ADL, (instrumental) activities of daily living; ASA, American Society of Anaesthesiologists; 
BMI, body mass index; CCI, Charlson Comorbidity Index (age-unadjusted); GI, gastrointestinal; ICU, 
intensive care unit; IQR, interquartile range. 
aAll values displayed as n (%), unless otherwise stated. 
bBased on available data (n = 66), no baseline weight data available for n = 9 participants; Underweight: 
<22.0 kg/m2, Normal weight: 22.0-27.0 kg/m2, Overweight/obese: >27.0 kg/m2 
cBased on available data (n = 58), nutrition assessment not undertaken for n = 17 participants; 
Malnourished: Patient Generated Subjective Global Assessment (PG-SGA) global rating B/C. 
 
Of the four key NCPs: no participants received carbohydrate loading; fasting targets were met for 
clear fluids in 17% (n = 13) and solid food in 4% (n = 3) of cases; and 55% (n = 41) of patients met 
postoperative diet upgrade targets. When combined as number of NCPs received, 25 participants 
(33%) received none of the NCPs, 43 (57%) received one NCP and seven (9%) received two 
NCPs. 
Compared to participants who received care that met one or more NCP, greater numbers of 
participants who received care that met no NCP underwent open surgery (P = 0.01) and 
procedures requiring anastomosis formation (P = 0.05). There was a trend towards poorer 
adherence to NCPs in patients undergoing upper gastrointestinal procedures (P = 0.054) (Table 
5-3). No differences were observed in adherence to NCPs between elective and emergency 
patients. 
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Table 5-3 Bivariate analysis of patients receiving care that met one or more nutrition-related care 
practices compared to those that met nonea 
Characteristic 
Met no NCP 
(n = 25) 
Met ≥1 NCP 
(n = 50) 
P 
Age (y), median (IQR) 73 (4) 71 (8) 0.18 
Gender (male) 14 (56) 32 (64) 0.50 
Admission source (elective) 18 (72) 39 (78) 0.57 
CCI, median (IQR) 3.0 (3.0) 3.0 (2.0) 0.81 
BMIb^   0.88 
 Underweight 1 (5) 3 (7)  
 Normal weight 2 (9) 7 (15)  
 Overweight 18 (86) 35 (78)  
Malnourishedc^ 5 (21) 5 (15) 0.73 
Primary diagnosis of malignancy 17 (68) 28 (56) 0.32 
Major procedure^ 24 (96) 40 (80) 0.09 
ASA score^   0.25 
 II 10 (40) 12 (24)  
 III 15 (60) 35 (70)  
 IV 0 (0) 3 (6)  
Surgery site^   0.054 
 Upper GI 6 (24) 4 (8)  
 Hepatobiliary Pancreatic 3 (12) 8 (16)  
 Lower GI / Colorectal 16 (64) 30 (60)  
 Other 0 (0) 8 (16)  
Surgical approach (minimally invasive) 11 (44) 37 (74) 0.01 
New stoma formed 7 (28) 8 (16) 0.22 
Anastomosis formed 17 (68) 22 (44) 0.05 
Postoperative ICU admission 8 (32) 9 (18) 0.17 
Abbreviations: ASA, American Society of Anaesthesiologists; BMI, body mass index; CCI, Charlson 
Comorbidity Index; GI, gastrointestinal; ICU, intensive care unit; NCP, Nutrition-related care practice. 
aNutrition-related care practices (NCPs): (1) provision of preoperative carbohydrate loading; (2) preoperative 
fasting limited to 2-4 hours for fluids; (3) preoperative fasting limited to 6-8 hours for solid food; and, (4) 
diet upgraded to full ward diet either day of surgery or first postoperative day. All values displayed as n 
(%), unless otherwise stated. Statistical comparisons were made via Chi-Square test or Mann-Whitney U 
test. Fisher’s Exact test was used where indicated (^) as Chi-Square test assumptions not met. 
bBased on available data (n = 66); Underweight: <22.0 kg/m2, Normal weight: 22.0-27.0 kg/m2, 
Overweight/obese: >27.0 kg/m2. 
cBased on available data (n = 58); Malnourished defined as Patient Generated Subjective Global 
Assessment (PG-SGA) global rating B or C. 
 
DISCUSSION 
The results of this study indicate that care at our facility does not align with the ERAS NCP 
recommendations as outlined by the ESPEN Clinical Nutrition in Surgery guidelines (Weimann et 
al., 2017). This is unsurprising given the partial implementation of ERAS elements initially, lack of 
formal monitoring systems and the well-recognised challenges inherent in translating knowledge 
into clinical practice (Straus, Tetroe, & Graham, 2009). These audit data, however, provide a 
useful baseline for future quality improvement activities. 
Although differences were observed between clinical and surgical characteristics of emergency 
and elective admissions, admission source was not associated with adherence to nutrition-related 
NCPs, with gaps in practice existing across both groups. Despite recommendations that short 
fasting times and early resumption of oral diet are safe and effective in patients undergoing open 
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procedures and bowel anastomosis (Weimann et al., 2017), these groups were less likely to 
receive care that adhered to one or more NCP, suggesting that clinicians are more conservative in 
the nutrition-related care of these patients. 
Implementation science theories emphasise the importance of the local context in which practice 
change is to occur and that appropriate stakeholder consultation is undertaken (Lau et al., 2016). 
Better understanding of the barriers and enablers to delivering nutrition-related care to these 
patients within the local context is needed to expound the underlying contributors to practice. 
In summary, the use of ERAS guidelines as an auditing framework identified gaps in practice 
between the observed nutrition-related care and evidence-based best practice of older surgical 
patients at our facility. Following an implementation science approach, the next step will be to 
explore these findings using qualitative methods to understand contributors to practice from the 
perspective of clinicians. 
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5.4 Interim clinical audit of nutrition care practices (2017) 
Using equivalent inclusion criteria as the baseline clinical audit (i.e. patients admitted to the 
general surgical wards following elective or emergency procedures, with a LOS ≥72 days, not 
critically ill or palliated), interim clinical audit data of nutrition-related care practices was collected 
by a Masters of Dietetics student (Greene, 2017) for patients of all ages admitted to the study 
wards during March 2017 as a quality improvement activity. Data from patients ≥65 years was 
extracted from this database and nutrition care practices compared to the baseline clinical audit to 
identify any changes in care. Bivariate comparison of these care practices is summarised below 
(Table 5-4). No differences were observed in the nutrition-related care of older patients on the 
general surgical wards between the 2015-16 baseline clinical audit and the 2017 interim clinical 
audit. This audit was approved for ethics exemption under the definition of Quality Assurance and 
Evaluation Activities by the RBWH HREC (HREC reference number: HREC/16/QRBW/649) and 
approved by the chair of The University of Queensland Human Movement and Nutrition Sciences 
ethical committee (reference number: HMS17/01). 
Table 5-4 Comparison of care practices at baseline audit (2015-16) and interim audit (2017)a 
Care practice 
Baseline 
(N=75) 
Interim 
(N=33) 
P 
Preoperative    
Carbohydrate loading 0 (0) 1 (3) 0.306 
Fasting fluid <4 h 13 (17) 8 (24) 0.403 
Fasting food <8 h 3 (4) 5 (15) 0.055 
Intraoperative    
Nasogastric tube placed 7 (9) 5 (15) 0.507 
Surgical site drain placed 41 (55) 22 (67) 0.244 
Enteral feeding tube placed 2 (3) 2 (6) 0.584 
Postoperative    
Time to diet (d), median (IQR) 1 (2) 2 (3) 0.651 
Early nutrition (DOS/POD1)b 43 (57) 16 (49) 0.508 
Abbreviations: DOS, day of surgery; POD, postoperative day. 
aAll values displayed as n (%), unless otherwise stated. Statistical comparisons were made via Chi-Square 
test or Mann-Whitney U test. 
bEarly nutrition = full oral diet or parenteral/enteral nutrition DOS/POD1 
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5.5 Chapter summary 
This chapter summarised the methodology and findings for the baseline clinical audit using ERAS 
as an auditing framework to compare current clinical practice with perioperative evidence-based 
nutrition care practices (Action Research Cycle Phase I: Observe). This baseline audit identified 
practice gaps in the nutrition-related care provided to older patients on the general surgical wards, 
with prolonged preoperative fasting from both food and fluids, and delayed return to full oral diet 
postoperatively. Importantly, 91% of patients received care that aligned with ≤1 NCP, indicating 
considerable room for improvement in nutritional care of these patients. The interim audit 
suggested that care practices had not changed between 2015-16 and 2017, supporting the use of 
these data as a baseline for assessing future interventions. 
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6.1 Chapter overview 
The next phase in the Action Research Cycle is Phase II: Reflect. Quantitative baseline data 
collection of nutritional care practices on the two general surgical wards at the RBWH identified a 
practice gap between nutrition recommendations from surgical best-practice guidelines (i.e. ERAS) 
and observed clinical practice. Therefore, as an emergent mixed methods study, the purpose of 
this phase was to supplement the baseline quantitative data with explanatory qualitative data 
relating to staff perceived barriers and enablers to nutrition-related practice change. This was to 
provide better understanding of the recipients and context in which change was to occur and 
inform the development of an implementation strategy. The methodology and findings from the 
Phase II qualitative study are detailed over the following pages. This chapter includes two 
manuscripts relating to this study, one that has been accepted and the other that is under review. 
The aim of the first study (entitled “EXploring practice gaps to improve PERIoperativE Nutrition 
CarE (EXPERIENCE Study): A qualitative analysis of barriers to implementation of evidence-
based practice guidelines) was to improve understanding of the barriers and enablers to 
implementation of EBP guidelines in relation to nutritional care of older surgical patients within the 
context of the two general surgical wards at the RBWH. This study is presented in Section 6.2 as 
the format accepted for publication in the European Journal of Clinical Nutrition (Journal Impact 
Factor 3.057; Ranked 30/81 Nutrition & Dietetics category; Quartile 2). Results of this study were 
presented orally and in poster format at the 10th Asia Pacific Conference on Clinical Nutrition, 
Adelaide, Australia, 2017 (Appendix B-6), orally at Dietitians Association of Australia Queensland 
Symposium, Brisbane, Australia, 2017 (Appendix B-7) and at the Collaborative for Allied Health 
Research, Learning and Innovation Symposium, Brisbane, Australia, 2017 (Appendix B-8), and in 
poster format at Dietitians Association of Australia 35th National Conference, Sydney, Australia, 
2018 (Appendix B-9). 
Date submitted: 11/01/2018 
Date accepted: 18/07/2018 
Citation: Byrnes, A., Young, A., Mudge, A., Banks, M., & Bauer, J. (2018). EXploring practice 
gaps to improve PERIoperativE Nutrition CarE (EXPERIENCE Study): A qualitative 
analysis of barriers to implementation of evidence-based practice guidelines. European 
Journal of Clinical Nutrition, [Epub ahead of print August 14, 2018]. doi:10.1038/s41430-
018-0276-x 
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The second manuscript is a perspective piece (entitled “Enhanced Recovery After Surgery: the 
central role of multidisciplinary teamwork in complex interventions”) that further discusses the 
challenges associated with implementation of complex interventions, using ERAS as an example 
and is presented in Section 6.3 as the format under review in Australian Health Review (Journal 
Impact Factor 1.343; Ranked 64/90 Health Care Sciences and Services category; Quartile 3). 
Date submitted: 20/09/2018 (under review)  
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6.2 Identifying barriers and enablers: semi-structured qualitative interviews 
with clinicians 
6.2.1 EXploring practice gaps to improve PERIoperativE Nutrition CarE (EXPERIENCE 
Study): A qualitative analysis of barriers to implementation of evidence-based 
practice guidelines 
ABSTRACT 
Background: Aligning care with best practice – such as Enhanced Recovery After Surgery (ERAS) 
guidelines – may improve patient outcomes. However, translating research into practice is 
challenging and implementation science literature emphasises the importance of understanding 
practice within the local context. This study aimed to explore staff perceptions about barriers and 
enablers to practice change aligning with nutrition-related recommendations from ERAS 
guidelines. 
Methods: A qualitative study using a maximum variation sampling method. Clinicians involved in 
care of patients admitted to two general surgical wards consented to participate in semi-structured 
interviews. Framework analysis was undertaken using the integrated Promoting Action on 
Research Implementation in Health Services framework to identify a priori and emergent themes. 
Results: From interviews with 13 clinicians (two surgical consultants, one registrar, one intern; one 
anaesthetist; two nurse unit managers, one surgical nurse coordinator, three nurses; two 
dietitians), three major themes were identified: a) complexity of the context (e.g. unpredictable 
theatre times, requirement for flexibility, and large, multidisciplinary workforce); b) strong decision 
making hierarchy, combined with lack of knowledge, confidence or authority of junior and non-
surgical staff to implement change; and c) poor communication and teamwork (within and between 
disciplines). These barriers culminate in practice where default behaviours are habit, and the view 
that achieving clinical consensus is challenging. 
Conclusions: This study highlights the necessity for a multifaceted implementation approach that 
simplifies the process, flattens the power differential and facilitates communication and teamwork. 
Other facilities may consider these findings when implementing similar practice change 
interventions. 
Key words: quality improvement; perioperative care; qualitative research; clinical nutrition; 
Enhanced Recovery After Surgery 
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INTRODUCTION 
Evidence-based practice (EBP) guidelines aim to translate the latest in best quality research into 
feasible practice recommendations, but their implementation into practice varies, leading to a 
‘knowledge-practice gap’ in health care (Lau et al., 2016; Runciman et al., 2012). Better alignment 
of practice with EBP guidelines can improve patient outcomes; for example, Bergman et al (2014) 
reported quality of care scores were inversely related to postoperative complications and Arora 
and colleagues (2010) found higher adherence to quality indicators resulted in lower one year 
mortality in older medical patients. 
Enhanced Recovery After Surgery (ERAS) EBP guidelines are a suite of recommended care 
practices across the perioperative period that replace some traditional surgical practices (such as 
prolonged postoperative ‘gut rest’ (Osland et al., 2011)) with empirically supported 
recommendations (Ljungqvist et al., 2017), however, its principles have been incompletely adopted 
by surgical units, with few facilities successfully implementing the full suite of practices (Gianotti et 
al., 2014). 
When implementing practice change, implementation science literature emphasises the 
importance of developing a thorough understanding of the specific practice(s) requiring change, 
and the barriers and enablers relevant to the local context from the perspective of local staff (Lau 
et al., 2016; Oxman et al., 2013). This is particularly important for multi-component interventions, 
such as ERAS, where barriers and enablers may be specific to particular recommendations 
(Oxman et al., 2013). 
As the first phase of a quality improvement project targeting nutrition care in older surgical patients, 
an audit of care on two general surgical wards at our facility was undertaken using ERAS EBP 
guidelines as an auditing framework. This identified gaps in practice in the nutrition care of these 
patients, including prolonged preoperative fasting (greater than 2-4 h for fluids and 6-8 h for solid 
food), no standard use of preoperative carbohydrate loading and slow return to full oral diet (later 
than 24 h postoperatively) (Byrnes, Banks, Mudge, Young, & Bauer, 2017). The EXPERIENCE 
Study sought to understand why the nutrition-related practice recommendations from ERAS EBP 
guidelines are not translated into clinical practice, the barriers contributing to this evidence-practice 
gap, and the enablers that would assist in overcoming these barriers, from the perspective of 
clinicians working within the local context. 
METHODS 
Study design 
An explanatory qualitative study was undertaken to complement previously collected quantitative 
audit data of perioperative nutrition care practices (Byrnes et al., 2017) and to inform future quality 
improvement activities. 
Nutritional status and care of older (≥65 years) surgical patients  Chapter Six: Phase II: Reflect 
 
108 
This study has been reported following the Consolidated Criteria for Reporting Qualitative 
Research (COREQ) guidelines (Tong, Sainsbury, & Craig, 2007). 
Research Paradigm 
As an emergent mixed methods study intended to inform improvements in clinical practice, the 
theoretical underpinning of the present study is one of pragmatism. Characterised as a philosophy 
primarily concerned with generating practical solutions to problems, pragmatism places higher 
priority on answering the research question itself than on the qualitative methods employed 
(Creswell & Plano Clark, 2011). 
Framework 
The integrated Promoting Action on Research Implementation in Health Services (i-PARIHS) 
framework was used prospectively in the development of interview probes and as a priori themes 
for coding data. The i-PARIHS framework (Harvey & Kitson, 2015) incorporates 35 constructs 
highlighting the complexity of change and identifies core domains of innovation, recipients and 
context. 
Context 
The study setting was surgical preadmission clinics and two general surgical wards at a 
metropolitan tertiary teaching hospital in Australia. Patients admitted to these wards are typically 
undergoing surgery for upper gastrointestinal, lower gastrointestinal/colorectal, 
hepatopancreaticobiliary or thoracic disease, trauma or cancer, and include elective and 
unplanned admissions. No ERAS or standardised perioperative nutrition care protocol was in place 
at our facility at the time of undertaking the study, therefore these results reflect the views of 
clinicians in the pre-implementation stage of a quality improvement project. 
Sampling and recruitment 
The target population were clinicians involved with the nutrition care of patients admitted to the two 
general surgical wards, including: surgical consultants, registrars and residents; nursing staff; and 
dietitians. Maximum variation sampling method (Brinkmann, 2013; Creswell & Plano Clark, 2011) 
was employed to capture the perspectives and experiences of a broad range of clinicians.  
Participants were invited to participate following a presentation by one of the researchers (A.B.) to 
discipline specific meetings, or via direct email where the clinician was identified as instrumental to 
patient care or as an opinion leader on the ward. Participants were aware of the purpose of the 
study and of the professional background and doctoral research program of the researcher (A.B.; 
dietitian and novice researcher studying perioperative nutrition care, who was not involved in 
service delivery on the surgical wards). 
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Data collection 
Semi-structured face-to-face interviews were undertaken (October and December 2016) by a 
single researcher (A.B.) following a pre-defined Interview Guide developed based on nutrition-
related care practices from ERAS guidelines (Gustafsson et al., 2012); more specifically, providing 
preoperative nutrition education to patients; limiting preoperative fasting to 2-4 h for fluids and 6-8 
h for solid food; provision of preoperative carbohydrate loading; and initiation of full oral diet within 
24 h of surgery. Focused topic questions and probes were used to explore salient discussion 
points (Table 6-1)(see Appendix C-7 for full Interview Guide and prompts). Interviews were audio 
recorded and transcribed by the interviewer-researcher, and field notes kept. 
Rigour 
The Interview Guide was piloted to ensure clarity and flow. No adjustments were deemed 
necessary. Participants were emailed the interview transcript and researcher’s brief summary of 
the discussion to check for accuracy and clarity. Any further comments were entered as an 
addendum to the original transcript and included in data analysis. Two (12%) interviews were 
multiple coded by the interviewer-researcher and another member of the research team (A.Y.), 
with coding differences discussed and resolved without requiring a third party. Four (30%) key 
stakeholder participants provided feedback on the findings prior to reporting. 
Table 6-1 Semi-structured qualitative interview guide 
Introductory questions 
1. Can you tell me a bit about your experience with clinical practice guidelines? 
a. Do you believe these are relevant to your day-to-day practice? 
b. How do you believe these guidelines are being implemented in day-to-day practice on the wards? 
c. Why do you think they are / are not being implemented? 
Nutrition care practice questions 
2. Can you tell me about your experience with [...] on the wards? 
a. From your perspective, what do you think would be the challenges in trying to achieve this? 
b. What would make achieving this easier? 
c. Can you suggest any strategies that could be used to meet these? 
d. From your experience, does practice differ in relation to this for older vs younger patients? 
• Patient fasting 
o Guidelines recommend limiting preoperative fasting to 6 hours for food and 2 hours for 
fluid – what are your thoughts about that? 
• Postoperative diet upgrades 
o Guidelines recommend reintroducing a full diet for most patients the day of surgery or 
postoperative day one – what are your thoughts about that? 
• Preoperative CHO loading (provision of high carbohydrate drinks before surgery) 
• Preoperative nutrition education provided to patients (in relation to what to expect after their 
operation) 
• Patient bowel preparation 
General nutrition 
3. I don’t have any more questions, is there anything additional you would like to tell me about nutrition 
care on the wards? 
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Data analysis 
Transcripts were compiled using NVivo for Mac (version 11.4.0) (©QSR International Pty Ltd, 
Melbourne, Australia). Thematic analysis was undertaken using the Framework Method (Gale, 
Heath, Cameron, Rashid, & Redwood, 2013) following the steps outlined by Parkinson and 
colleagues (2015). Data were coded to a priori themes based on the i-PARIHS framework, with 
additional constructs identified inductively. 
Two members of the research team (A.B. and A.Y.) independently reviewed the data and met 
weekly to discuss emerging patterns, overarching themes, and to create a visual representation, 
which was then discussed by the research team to create the final model. 
Ethical Statement 
Ethical approval was received from the Human Research Ethics Committee (HREC) of the local 
health district (HREC Reference No: HREC/16/QRBW/470). 
RESULTS 
Fifteen clinicians were approached and all agreed to participate; however, an appropriate interview 
time could not be scheduled for two clinicians, leaving a sample of 13 interviews (mean duration 
24.2 minutes, range 14.3–36.6 minutes). Data saturation was reached after twelve interviews, with 
an additional interview undertaken to capture the perspective of a surgical registrar, as previous 
interviews identified registrars as having a key role in decision making around nutrition care. 
Discipline, position and experience of participants is summarised in Table 6-2. 
Table 6-2 Characteristics of clinicians that participated in semi-structured interviews regarding 
perioperative nutrition-related care practices 
Discipline Experience in field, 
years 
Medical/Surgical  
 Anaesthetics Consultant 5-10 
 Surgical Consultant >10 
 Surgical Consultant >10 
 Surgical Registrar 5-10 
 Surgical Intern <5 
Nursing  
 Nurse Unit Manager >10 
 Nurse Unit Manager >10 
 Clinical Nurse 5-10 
 Registered Nurse <5 
 Registered Nurse 5-10 
 Surgical Coordinator 5-10 
Allied Health  
 Clinical Dietitian 5-10 
 Clinical Dietitian <5 
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Data were coded to 26 of the 35 i-PARIHS constructs, and a single construct (‘habitual behaviour’, 
defined as “automatic responses to contextual cues, acquired through repetition of behaviour in the 
presence of these cues” (Nilsen, Roback, Broström, & Ellström, 2012)) inductively coded. Three 
overarching themes were evident as barriers to changing perioperative nutrition-related care 
practices: complex systems and processes; strong decision making hierarchy; and lack of 
teamwork and poor communication lines (both within and between disciplines). Lack of teamwork 
and poor communication lines both reflect and compound the other two themes, and therefore has 
been reported within the context of these themes. Two themes (habitual behaviour and inability to 
achieve clinical consensus) reflected the culmination of these barriers in practice, and are 
represented within the centre of these overarching themes in Figure 6-1. These themes and 
barriers were common across both pre- and post-operative nutrition care practices. Illustrative 
quotes relating to each theme are displayed in Table 6-3. 
 
Figure 6-1 Model depicting relationship between key barriers to practice change and the 
culmination of these in clinical practice 
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Complex systems and processes 
Complexity of an acute surgical service 
The complexity of the acute surgical service and therefore numerous barriers this presents were 
frequently identified by participants. At the forefront was the unpredictable operating theatre or 
procedure times (e.g. investigative or interventional scopes) and the requirement for the service to 
be flexible to accommodate this. 
Diverse patient group 
Heterogeneity of the patient journey through the system and the diverse patient group encountered 
at a tertiary facility offering a state-wide service (e.g. acute or elective admissions, preadmission 
telehealth or attendance at the preadmission clinic, variety of underlying pathology, etc.) was 
another identified barrier. While clinicians typically expressed the view that current practice could 
be improved and that the majority of the proposed nutrition-related care practices were worthwhile, 
based on reliable research and likely to benefit patients, the practices were viewed as incompatible 
with the complex patients experienced within the local setting. 
In particular, older patients were considered less suitable for the proposed practice change and 
were assumed to be more likely to experience complications. Older patients were also perceived 
as being less vocal about dissatisfaction with the care received, for example where theatre 
cancellations lead to prolonged fasting. 
Large, multidisciplinary workforce 
Complexity of the multidisciplinary workforce in terms of number of clinicians and teams involved in 
delivering care, coupled with a lack of effective communication processes to facilitate a 
coordinated approach was another commonly identified barrier. Regular turnover of residents and 
registrars in the surgical service was seen as a further impediment to establishing effective teams 
and communication systems. 
Consistent orders were highlighted as important in implementing the proposed change, but 
hindered by inefficient communication channels both between and within disciplines. 
Inflexible food service system 
The current food service system with strict cut-off times for placing meals orders and limited 
availability of food on the ward was identified as a barrier to achieving postoperative diet upgrade 
targets for patients and to limiting preoperative fasting for patients on emergency lists. 
Strong decision making hierarchy 
Senior surgeons as decision-makers 
Decision-making power lies with senior surgeons and, to a lesser extent, anaesthetists, with junior 
medical staff, dietitians and nursing staff reporting limited authority to make decisions relating to 
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patient care. Surgical consultants tended to be unaware of practice gaps in care delivered at the 
ward level, whereas ward-based staff were more aware but felt powerless to implement change. 
As decision-makers have limited presence on the ward (i.e. senior surgical staff spend a majority 
of their time in theatre or off-site in private practice) and systems for interdisciplinary 
communication are poor, a practice culture has developed whereby there is a tendency to default 
to no action where senior instructions are not provided or adequately handed over, due to a desire 
to avoid consequences of feeding patients, whether that be cancelled theatre times or 
exacerbating postoperative complications. 
Nursing staff and dietitians as patient advocates 
Nursing staff and dietitians described their role in delivering patient nutrition-related care as one of 
advocacy to the decision-makers, rather than being empowered to make decisions and implement 
actions themselves. 
Segmented responsibility and ‘silos’ of practice 
While it was generally expressed that a coordinated multidisciplinary approach was important for 
successful practice change, responsibility for implementing change appeared to be attributed to 
individual disciplines. For example, discipline-specific meetings and opportunities were typically 
identified for communicating the proposed new practices, with no practical suggestions for cross-
discipline collaboration. There was also a frequently expressed assumption that while their own 
discipline agreed with the proposed intervention, other disciplines would oppose the proposed 
changes. This was not supported by the interviews with members of the other disciplines, as 
demonstrated by the illustrative quotes (Table 6-3). 
High power, low interest senior management and convoluted structure 
The need for approval from multiple heads of departments was acknowledged as important in 
effecting change. It was generally viewed that this senior management is a contextual barrier in 
that they hold the capacity to block practice change efforts, but were unlikely to confer any 
enabling support. The multifaceted approval processes and negotiating competing interests were 
identified as being challenging to navigate and a barrier to clinicians implementing change. 
Culmination in practice: habitual behaviours and lack of clinical consensus 
These barriers appear to manifest in a practice culture on the wards that defaults to no action, 
instead deferring to more senior surgical staff for direct instructions when undertaking ward rounds. 
Habitual behaviours and falling back to what is familiar are perpetuated through poor 
communication, desire to avoid consequences, assumptions made about the views of other 
disciplines and acceptance of the status-quo. Whether real or perceived, it is viewed that there is a 
lack of clinical consensus between disciplines that would be challenging to overcome and a lack of 
power or authority to make change. 
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Table 6-3 Illustrative quotes of identified barriers and enablers to aligning nutrition-related care 
practices to align with ERAS guidelines 
Common theme Illustrative quote 
Complexity of an acute 
surgical service 
“The main challenges are our lists, our surgical lists, in that, you know, 
the order of them. If we’re running an all-day list, and we are trying to plan 
the order to do the six hours prior, and somebody that’s before another 
person gets cancelled, for whatever reason, then the person coming after 
them is not prepared.” – Surgical coordinator 
Diverse patient group “Because if you had a Whipple’s, for some reason we’re doing a 
Whipple’s on an 88-year-old with heart failure and diabetes and all these 
other things, we probably wouldn’t put them on this pathway because 
they’re not going to progress as easily.” – RN 
Large, multidisciplinary 
workforce 
“…registrars change over far more frequently than the nurses and if they 
don’t know the way that we run it then it will be run on their previous 
experiences.” – Surgeon 
“The operation note sometimes does say ‘diet for free fluids, heparin on 
the ward’ and so-on and so-forth, so, it does give direction for us and the 
nursing staff and everyone associated with the care of the patient… but 
again it does depend on whether someone actually reads the operation 
note.” – Surgical Intern 
Inflexible food service system “…a lot of the time the nursing staff are aware if the patient’s cancelled, to 
feed them and a lot of the time it’s too late for the kitchen to deliver meals, 
they go into the kitchenette, there might be one or two pieces of toast or 
there could be an ice cream in the fridge and that’s all they can offer.” – 
NUM 
Senior surgeons as decision-
makers 
“A lot of the upgrade of diets come directly from the medical officers, so, if 
they forget to document or advise that they need to be upgraded, the 
nursing staff will default to whatever they were on last and that tends to 
be a fluid diet. Because as nurses, unfortunately, unless they’re on a 
dedicated program, they won’t automatically change them up.” – NUM 
Nursing staff and dietitians as 
patient advocates 
“…I’ve certainly jumped up and down if a patient’s been fasted for quite a 
while and just really making the medical team aware.” – Dietitian 
Segmented responsibility and 
‘silos’ of practice 
“…there may be some push back by the anaesthetist…” – Surgeon 
“I think as a department here we’re probably pretty much on the same 
page.” – Anaesthetist 
High power, low interest 
senior management and 
convoluted structure 
“…that’s been a big barrier, is knowing how to do it and who to talk to and 
do I need permission? Or do I not need permission? Do I have to go to a 
committee?” – Anaesthetist 
Culmination in practice: 
habitual behaviours and lack 
of clinical consensus 
“…it’s just a habit, that previous thought process that ‘I can’t take any 
tube out or, I won’t change a diet, unless I have a medical entry approving 
that to happen’.” – RN 
“I have been guilty of falling into the group that does the nil by mouth from 
midnight and it’s more out of habit.” – Surgical Registrar 
Strategies and enablers “If there was a guideline to follow then we could make that decision for 
ourselves and order it.” – RN 
“You need a coordinator. Whether it be dietitian or nursing coordinator, 
either person, as long as that’s just someone in that role to make sure 
that’s actually happening.” – Surgeon 
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Strategies and enablers 
Developing clear and easy to understand internal protocols that further translate the ERAS 
guidelines into instructions applicable to the local context was the most widely suggested strategy 
for overcoming the complexity of the system and diverse patient group. Specifically related to 
postoperative diet upgrades, a protocol was also proffered as a strategy for empowering nursing 
staff to assume decision-making responsibility. Adopting a systems redesign approach or adapting 
the intervention to ‘fit’ within current systems and processes were also identified as possible 
approaches suitable to overcome the complexity of the system. 
Additional resourcing, in terms of a nurse coordinator, was a commonly recommended strategy to 
navigate the large, multidisciplinary workforce, and overcome the poor communication and 
collaboration between and within disciplines. However, one participant did suggest using 
technology to improve monitoring and communication systems as a strategy to overcome the 
reactivity of the systems and processes by making information more readily available. 
DISCUSSION 
This study identified three key barriers to practice change relating to translation of nutrition-related 
perioperative care practices from ERAS guidelines into clinical practice within our local context of 
two general surgical wards in an Australian tertiary hospital. These barriers highlight the necessity 
for a multifaceted implementation approach that simplifies the process, flattens the power 
differential and facilitates communication and teamwork. 
Findings from our study share many similarities with other qualitative literature. Poor 
communication and team work was identified as a major barrier to both initial and sustainable 
implementation (Ament et al., 2017; Pearsall et al., 2015), with assumptions about the views of 
other disciplines arose from this lack of understanding (Pearsall et al., 2015). High staff turnover, 
particularly in teaching hospitals, was also identified as a barrier to sustainable change (Ament et 
al., 2017). Similar to our study, a standardised guideline adaptable to the local context was 
perceived as being important in both the initial implementation and sustainability of programs 
(Ament et al., 2017; Pearsall et al., 2015). Coupling this with education (of the multidisciplinary 
team, patients and their families) is an important enabler to initial change (Pearsall et al., 2015) 
and the delegation of responsibility for coordination of care to a specific team member required for 
sustainable change (Ament et al., 2017). A multidisciplinary approach and short communication 
lines are further enabling factors (Ament et al., 2017; Pearsall et al., 2015). 
Habitual behaviours and lack of clinical consensus were also reported as barriers to change by 
Gramlich and colleagues (Gramlich et al., 2017) in their qualitative study of barriers to ERAS 
adoption across four hospitals in Canada; however, our study suggests that these exist as a 
function of other underlying barriers to change, i.e. strong decision making hierarchy and complex 
systems and processes. Habitual behaviour can be addressed by accumulating repetitions of a 
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new routine (Gersick & Hackman, 1990). Achieving the required ‘accumulation of repetitions’ may 
be challenging with the high turnover of medical residents and registrars, hence implementation 
strategies that focus on simplifying processes, empowering all staff around decision making, and 
fostering communication and teamwork may contribute to addressing these non-evidence based 
habits. 
Although introducing a protocol or guideline was identified by all disciplines as necessary for 
implementing change, it is unlikely to be sufficient and is therefore only a single step in the 
process. Such a document will aid in delineating responsibility, and adapting this to the local 
context would improve the degree of fit within the complex system and diverse patient group. As a 
standalone strategy, however, a guideline introduced using a directive approach is likely to do little 
to empower decision-making among nursing staff or challenge the current habitual behaviours 
present on the wards. A collaborative approach that involves members of the multidisciplinary 
team, including nursing staff, throughout the development and implementation process, as well as 
ongoing communication about the proposed change and establishing adequate monitoring and 
feedback processes will be necessary (Harvey & Kitson, 2015; Van Bogaert et al., 2015). Similarly, 
the suggestion of additional resourcing is unlikely to address the underlying barrier of poor 
communication and lack of teamwork and may further reinforce the existing silos of practice. 
Utilising existing communication channels (such as multidisciplinary team meetings, attendance at 
ward rounds by allied health staff) more effectively or establishing new communication lines (such 
as multidisciplinary working groups) may be more effective in facilitating within and between 
discipline communication. These communication channels would also provide opportunities for 
multidisciplinary education and developing shared understanding. 
There are limitations to our study. First, our study reflects viewpoints from a select population. 
Despite this, our findings align with those from other studies, suggesting that common barriers 
exist independent of the context and that our findings may therefore be transferrable to other 
similar settings. Second, selection bias may have been introduced by inclusion of clinicians that 
self-nominated, as these individuals may have a specific interest in perioperative nutrition. Third, 
while the interviewer was not working as a clinician on these wards at the time of data collection, it 
was known that she was a dietitian which may have contributed to response bias. Fourth, there 
was an unintentional bias towards inclusion of clinicians from the colorectal surgical team. 
Considerable ERAS literature exists in the colorectal field and therefore these individuals may be 
more likely to be supportive of the proposed practice change than other surgical specialties. 
Patients report wanting to be active participants in their recovery (Gramlich et al., 2017; Jørgensen 
& Fridlund, 2016), and therefore the patient perspective should be considered in change 
interventions. This is acknowledged as a gap in the present study. A strength of our study was the 
perspective captured from a range of clinicians from the perioperative team, including multiple 
levels of seniority. Our study adds to the understanding of why practice change interventions may 
not be successful if these complex barriers are not addressed during implementation. 
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In summary, key barriers to practice change were identified as the complexity of the system and 
processes, strong hierarchical structure, and poor communication and teamwork. This study 
highlights the importance of a multifaceted implementation approach that uses the insight gained 
to inform the development of targeted strategies that achieve sustainable translation of evidence-
based best practice into clinical practice. Other facilities may consider these findings when 
implementing similar practice change interventions. 
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6.3 Perspective piece: challenges associated with implementation of 
complex interventions 
6.3.1 Enhanced Recovery After Surgery: Complex interventions in the surgical setting and 
the value of implementation science approaches 
ABSTRACT 
Achieving practice change in the complex healthcare environment is difficult. Effective surgical 
care requires coordination of services across the continuum of care, involving interdisciplinary 
collaboration across multiple units, with systems and processes that often do not function 
effectively. Principles of Enhanced Recovery After Surgery (ERAS) are increasingly being 
incorporated into facility policies and practice, but the literature reports challenges with both initial 
adherence and mid- to long-term sustainability. Greatest adherence is typically observed for the 
intraoperative elements, which are within the control of a single discipline, with poorest adherence 
reported for postoperative processes occurring in the complex ward environment. Using ERAS as 
an example, this perspective piece describes the challenges associated with implementation of 
complex interventions in the surgical setting, highlighting the value that implementation science 
approaches can bring to practice change initiatives and providing recommendations as to 
suggested course of action for effective implementation. 
Keywords: enhanced recovery after surgery; perioperative care; evidence-based practice; 
implementation; multidisciplinary communication 
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Achieving practice change is difficult. It is therefore unsurprising that implementing complex 
interventions (described as interventions that contain several interacting components (Moore et al., 
2015)) in the healthcare setting is challenging, and achieving sustained practice change even more 
so. Effective surgical care requires coordination of services across the continuum of care, involving 
interdisciplinary collaboration across multiple units. This complexity of systems and processes is 
further compounded by the hierarchical structure of healthcare, indirect and often ineffective 
communication channels, and poor collaboration and teamwork among the multidisciplinary team 
(MDT) (Gramlich et al., 2017). 
Complex interventions in the surgical setting 
Since the early work by Henrik Kehlet and subsequent introduction of the first Enhanced Recovery 
After Surgery (ERAS) Guidelines in 2012, there is increasing recognition that standardising 
perioperative care and questioning outdated practices can lead to reduced length of hospital stay 
and associated reductions in hospitalisation costs, without increases in mortality, complications or 
readmissions. Leading hospitals and networks have adopted ERAS guidelines into their policies 
and practice, but the literature increasingly reports challenges with both initial adherence and mid- 
to long-term sustainability (Ament et al., 2017). 
Evaluation of ERAS programs suggest that the intraoperative elements typically achieve the 
highest adherence (Aarts et al., 2018). These tend to be elements that are the responsibility of the 
senior surgeon or anaesthetist (e.g. preferentially using minimally invasive surgical techniques or 
using a standard anaesthetic protocol), providing both autonomous control and accountability for 
achieving the desired goal. Poorest adherence tends to be reported for postoperative processes 
occurring in the complex ward environment (e.g. early mobilisation, early return to solid diet), 
where decision making and accountability may be diffused between disciplines, actions need to be 
coordinated between different individuals and systems, and there may be multiple competing 
priorities. 
Implementation science as an approach to effective and sustainable practice change 
What guidance exists for such complex system change? In recent years, there has been 
increasing interest in implementation science or “the scientific study of methods to promote the 
systematic uptake of research findings and other evidence-based practices into routine practice … 
to improve the quality and effectiveness of health services” (Eccles & Mittman, 2006, p. 1). The 
central tenet of implementation science approaches is that practice change is an active and 
iterative process requiring planning and investment both to initiate and to embed, and should be 
adapted to the local context. 
Implementation of complex interventions such as ERAS is not unpacking a boxed set of strategies. 
A good implementation approach is one that appropriately prepares for the change, preferably 
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applying an implementation science framework, and includes an early plan for ongoing evaluation 
and feedback processes. Important steps include: 
Stakeholder engagement 
Thoughtful and deliberate engagement (both formally and informally) of the range of stakeholders 
across every stage of the patient’s perioperative journey should begin early in the planning phase 
and be ongoing throughout the implementation and evaluation process. While this depends largely 
on the local context and structure of the perioperative service, stakeholders are likely to include 
patients and families, surgeons, junior medical officers, anaesthetists, nursing staff, surgical 
coordinators, physiotherapists, dietitians, pharmacists, discharge planners and service-line 
managers. Stakeholder engagement allows for reciprocal information sharing and aligning 
priorities, gauges the level of support, may challenge prevailing hierarchies and is the beginning 
step in establishing multidisciplinary communication lines that are vital to effectively implementing 
and sustaining change. 
Identifying gaps in practice 
It is important to gain a thorough understanding of current practice and identify factors contributing 
to this practice. This is twofold in that it includes the quantitative measurement of local practice (i.e. 
clinical audit) and developing an understanding of this practice from the perspective of patients and 
the various clinicians involved in delivering care. 
Incremental change and troubleshooting barriers 
Developing formal protocols or guidelines adapted to the local context are an important step in 
implementing change. However, once a suite of practice change strategies has been identified by 
identifying gaps in practice and appropriate stakeholder engagement, implementation is not a case 
of “go live and walk away”. It is an iterative process of incremental change through strategy testing, 
evaluating impact and adjusting as necessary (i.e. Plan, Do, Study, Act cycles). Establishing a 
formal multidisciplinary working group can be an effective strategy for troubleshooting 
implementation barriers and maintaining momentum. This group can also be a valuable resource 
for coordinating ongoing audit and feedback processes. 
As an example of these steps, reducing fasting from clear fluids to two hours rather than usual 
practice of “fasting from midnight” regardless of theatre time, questions an entrenched surgical 
practice. Concern about cancellations may lead to resistance from anaesthetists and surgical 
coordinators. Auditing and documenting the average length of fasting, combined with shared 
discussions with patients and ward nurses who can attest to the discomfort, anxiety and frustration 
that unnecessarily long fasting creates, may lead to creative team problem solving that balances 
these two competing priorities. Implementing the change on a single unit or in a low risk patient 
group, with rapid cycle auditing of impact, will help to build trust and identify any unanticipated 
consequences, before making larger changes. If the change is successful, the working group must 
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then consider sustainability strategies such as clear handover to new staff and periodic re-audit to 
identify “slippage” back to previously established practices. 
In conclusion, given the large body of literature in support of the benefits to the patient and facility 
of standardising care, the focus now should shift towards achieving successful and sustainable 
practice change. To achieve this, careful consideration needs to be given to how processes can be 
simplified and embedded into routine practice; communication and teamwork can be fostered 
within the MDT at all levels; and stakeholders across all disciplines and units, including patients, 
can be consulted and actively engaged. 
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6.4 Chapter Summary 
This chapter summarised the methodology and findings for the second phase of a sequential 
explanatory study that supplemented the baseline quantitative data (Phase I: Observe) with 
explanatory qualitative data (Phase II: Reflect) of barriers and enablers to change in relation to 
aligning nutritional care of older surgical patients with evidence-based practice guidelines. This 
qualitative study identified numerous barriers to change across multiple domains of the i-PARIHS 
framework, highlighting the complexity of such practice change initiatives in the healthcare 
environment. This complexity was further explored, with teamwork and collaboration espoused as 
the key to overcoming this complexity. This will provide the foundation for the development of an 
implementation strategy targeted at improving nutrition-related care practices on the general 
surgical wards. 
The next chapter will describe the Action Research Cycle Phase III: Plan, which involved engaging 
stakeholders and collaborative development of a work unit guideline to standardise postoperative 
diet upgrades. 
  123 
Chapter Seven 
7 PHASE III: PLAN 
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7.1 Chapter overview 
Findings from previous phases identified gaps in practice with respect to the nutrition-related care 
of older patients on the general surgical wards (Phase I: Observe), and numerous barriers to 
practice change to align current practice with evidence-based practice guidelines from the 
perspective of clinicians involved in delivering care (Phase II: Reflect). This highlighted the need 
for a multifaceted implementation strategy to translate evidence-based practice guidelines into 
clinical practice. 
The activities undertaken during Phase III: Plan in preparation for Phase IV: Act are summarised in 
this chapter. The aim of this phase was to develop a feasible implementation strategy to improve 
nutrition-related care practices on the general surgical wards. The Action Research Cycle 
highlights the importance of involving stakeholders in all aspects of the planning process (Koshy et 
al., 2011). 
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7.2 Stakeholder engagement 
7.2.1 Identifying stakeholders 
Encouraging participation and actively involving key stakeholders in the change process is one of 
the central characteristics of facilitation within the i-PARIHS framework (Harvey & Kitson, 2015). 
Stakeholder engagement was ongoing throughout all phases of the study, predominantly in an 
informal manner, however a more purposeful approach was used during this phase. Stakeholders 
were initially identified by mapping patient contact points from preadmission to discharge and 
identifying key people and their likely role in implementation (e.g. permission giving through to 
active participation (Goodman & Sanders Thompson, 2017)). Further stakeholders were identified 
organically throughout the process of stakeholder engagement. 
7.2.2 Modes of engagement 
A range of modes were used to engage stakeholders, including: 
• Informal (e.g. meetings) and formal (e.g. in-services, presentations) feedback of findings from 
Phase I and Phase II; 
• Informal (e.g. single discipline meetings) and formal (e.g. facilitator attendance at existing 
multidisciplinary meetings, facilitating a multidisciplinary meeting of key stakeholders) 
discussions about project plan (i.e. Phase IV); 
• Establishing a formal feedback mechanism for nursing staff to provide feedback on the 
proposed change; and 
• Email was also used to provide updates and elicit feedback where face-to-face 
communication was not possible. 
During this phase, key stakeholders were kept updated about progress and engaged as needed 
for assistance with specific aspects of planning. 
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7.3 Identifying target of implementation strategy 
7.3.1 Contextual factors 
Taking into account contextual factors, preoperative fasting was not targeted due to concurrent 
efforts by the anaesthetics department to address prolonged preoperative fasting as part of the 
Choose Wisely initiative adopted by Metro North Hospital and Health Service. Similarly, the PhD 
Candidate participated in an evidence-based practice review of carbohydrate loading undertaken 
by the surgical dietetics team, which concluded that there was limited high-quality evidence in 
support of preoperative carbohydrate loading. Therefore, as the evidence is limited and the local 
surgical dietitians were unlikely to be in support of this intervention, it would have limited chance of 
successful implementation (Greenwood & Levin, 2007). Furthermore, while the qualitative study 
identified good support for this intervention among surgeons, previous efforts to have the 
proprietary carbohydrate loading drinks added to the list of approved medicines have been met 
with resistance at the organisational level.  
7.3.2 Rationale for work unit guideline to standardise postoperative diet upgrades 
It was identified from the semi-structured qualitative interviews undertaken during Phase II: Reflect 
that each discipline viewed formalised documentation as necessary to support change efforts and 
important in aiding sustainability in an environment with staff turnover. Furthermore, developing a 
local guideline is an important step in tailoring the intervention to the local context (Gramlich et al., 
2017). It is recognised that a guideline or protocol itself is not sufficient in effecting practice change 
(Lau et al., 2016; Maessen et al., 2007), however this was adopted as a central intervention of the 
implementation strategy, around which to focus other intervention activities.  
Coxon and colleagues (2017) in their realist synthesis and development of context-mechanism-
outcome configurations, posit that it is in fact the process of consensus building and improved 
communication that results from collaborative approaches to implementing change that influence 
implementation success. As such, development of the guideline was used as a means of initiating 
discussions about the planned practice change initiative, building consensus both within and 
between disciplines and achieving buy-in. Having a formally documented process also served as 
an education and reference tool for staff during implementation. 
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7.4 Collaborative approach to implementation strategy development 
7.4.1 Guideline development  
Development of the work unit guideline (final guideline included as Section 7.4.2) involved an 
iterative process of stakeholder consultation and negotiation to align goals and develop shared 
understanding. This process was facilitated by the PhD Candidate, who acted as a clinical 
facilitator (Cranley et al., 2017) guided by the i-PARIHS Facilitators Toolkit (Harvey & Kitson, 
2015). An implementation team was identified early in the process by first identifying key 
stakeholders likely to be central to implementation efforts, gauging their interest in involvement in 
the process and directly inviting them to be an active participant in implementation. Negotiating the 
role of each stakeholder in implementation was an important aspect of facilitation at this point. This 
implementation team initially involved a senior dietitian, consultant surgeon from the Colorectal 
Surgical Unit (CSU), consultant surgeon from the Acute Surgical Unit (ASU), surgical coordinator 
from the ASU and Nurse Unit Manager from the general surgical ward. Initial consultation was 
undertaken with the implementation team from each discipline independently to elicit priorities and 
identify goals of implementation. These priorities and goals were consolidated and taken to 
established multidisciplinary team meetings for the CSU and ASU for discussion and to establish 
support. During this process, pharmacy was identified as an additional stakeholder discipline, 
relating to inclusion of recommendations for antiemetic provision in the guideline and subsequent 
education of nursing staff. 
Nursing staff identified during interviews undertaken as part of Phase II that they often felt they 
weren’t engaged in practice change initiatives. Ward nursing staff are not well represented at 
multidisciplinary unit meetings; therefore, two approaches were used to specifically engage nursing 
staff, including a formal feedback mechanism and attendance by the facilitator at clinical nurse 
meetings, as these nurses were identified as opinion leaders on the ward. The formal feedback 
mechanism involved the facilitator and dietitian key stakeholder discussing the proposed change 
with nursing staff during scheduled in-services. The nursing staff had the opportunity to verbally 
provide feedback at that time or to complete an anonymous feedback form and place in a box left 
on the ward for later collection by the facilitator. 
Using the information garnered from these multidisciplinary discussions, the facilitator developed a 
draft guideline that aimed to align priorities and achieve the goals of each discipline. Specifics of 
the guideline were initially negotiated within the implementation team, before this was then 
distributed to the wider stakeholder group for feedback and discussion, lead by the corresponding 
key stakeholder from each discipline. Consensus was achieved amongst nursing staff (including 
the surgical coordinator), dietitians, CSU and the ASU surgeon representative, however consensus 
could not be reached across ASU consultant surgeons. Most notably, one dominant personality 
within the group was not in support of the change, which influenced the wider team and reduced 
support for the intervention. It is not unusual for individuals higher in trait dominance to exert 
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influence in groups; Anderson and Kilduff (2009) suggest this is due to individuals with higher trait 
dominance being perceived as more competent, both professionally and socially. Therefore, 
despite preliminary discussions with the ASU key stakeholders indicating support for a 
standardised procedure, consensus was not able to be achieved and support was withdrawn by 
the ASU at this point. 
7.4.2 Work unit guideline: Standardised postoperative upgrade of diet 
004588: Standardised Postoperative Upgrade of Diet (SPUD) 
Following Colorectal Surgery (Elective and Acute) 
Background 
Traditional postoperative feeding practices that prolong return to solid diet by slowly progressing 
through periods of nil by mouth, clear fluids, free fluids and soft diets have been shown to be 
unnecessary.1 There is now evidence to suggest that early return to oral diet following surgical 
procedures involving the gastrointestinal tract and/or abdominal/pelvic organs is safe2,3, may 
expedite the return of bowel function4 and decrease postoperative complications5, including wound 
infections1. Early return to oral diet has not been found to lead to anastomotic dehiscence.1,5 Early 
postoperative diet upgrades are in line with Enhanced Recovery After Surgery (ERAS) evidence-
based practice principles, the ESPEN Guideline for clinical nutrition in surgery and clinical practice 
guidelines from the American Society of Colon and Rectal Surgeons and Society of American 
Gastrointestinal and Endoscopic Surgeons.6-9 
Clinical audit on the Royal Brisbane & Women’s Hospital (RBWH) general surgical wards in 2015-
16 and 2017 identified gaps in practice in terms of delayed diet upgrades and inconsistent 
selection of diet code. 
Purpose and intent 
This Guideline outlines the process for standard postoperative diet upgrades for elective and acute 
colorectal surgery (Surg 3) patients admitted postoperatively to the general surgical wards 
(9AN/9AS) at the RBWH. 
The aim of this Guideline is to support early return to oral nutrition following surgery to expedite 
patient recovery and prevent avoidable declines in nutritional status. 
This Guideline does not replace good clinical judgement or other relevant nutrition care 
policies/procedures and the care outlined in this Guideline must be modified if not clinically 
appropriate to individual patients. 
Scope and target audience 
This Guideline applies to all staff (permanent, temporary and casual) providing care to patients 
admitted to the RBWH general surgical wards. 
Procedure / process 
Definitions of Terms are included as Appendix 1. To aid in identifying patients suitable for 
Standardised Postoperative Upgrades of Diet (SPUD), a Decision Tree has been included as 
Appendix 2 of this document. 
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On return to the ward 
Check Postoperative Surgeon Note for diet upgrade instructions and unless instructed 
otherwise or contraindicated: 
All patients should be placed on Free Fluids (FF) on return to the ward postoperatively. 
Provide Free Fluids (FF) for first postoperative meal. 
If tolerated: Upgrade diet code for next meal to Full Diet (Full) / High Protein, High Energy 
(HPHE). 
For those patients returning to the ward in the evening, or that missed cut-off time for ordering 
Dinner meal: 
Provide Free Fluids (FF) from ward fridge. 
If tolerated: Upgrade diet code for next meal (i.e. Breakfast) to Full Diet (Full) / High Protein, 
High Energy (HPHE). 
Regularly ask the patient if they have nausea and, as needed, offer as required (PRN) anti-emetics 
as charted on National Inpatient Medication Chart (NIMC). 
Nursing staff to document in progress notes: diet upgraded as per standardised postoperative 
upgrade of diet (SPUD), diet type provided and whether patient tolerated or not tolerated; 
record input/output on Fluid Balance Chart (FBC). 
Refer to the dietitian if: 
Postoperative Surgeon Notes and/or treating team instructs that patient for Enteral Nutrition (EN) 
on return to ward postoperatively. 
MST ≥2 as per established Nutrition Screening, Assessment and Support Procedure. 
Discipline roles and responsibilities 
Nursing staff Initiate diet upgrades where appropriate and document in 
progress notes; Administer PRN anti-emetics (where charted); 
Educate patients about importance of postoperative nutrition for 
recovery; Encourage oral intake in patients; Record input/output on 
fluid balance chart (FBC) 
Surgeon Document diet upgrades as clinically appropriate or provide alternative 
diet instructions in postoperative surgeon note 
Surgical team Ensure diet upgrades adhered to as clinically appropriate; Educate 
patients about importance of postoperative nutrition for recovery; Chart 
order for anti-emetics as clinically appropriate; Encourage oral intake in 
patients 
Dietitians Ensure diet upgrades adhered to as clinically appropriate; Educate 
patients about importance of postoperative nutrition for recovery; 
IMPORTANT: If you have concerns about appropriateness of diet upgrade in an individual patient; 
your patient experiences vomiting, abdominal distension or other signs of intolerance; or diet 
instructions from Postoperative Surgeon Notes are not clear, do not upgrade and contact the treating 
team. 
Patients complaining of shoulder tip pain or experiencing hiccups should be placed Nil by Mouth until 
gastric dilatation / ileus has been ruled out by a doctor. 
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Encourage oral intake in patients; Provide individualised nutrition 
intervention as required 
Pharmacists Educate patients about the availability of anti-emetics on the 
medication chart and of the patient’s responsibility to request 
medication for the relief of nausea 
Consumer engagement 
Patients, family members and carers are to be given the opportunity and encouraged to ask 
questions, clarify information and identify goals of care during communication processes. Staff are 
responsible for providing information in a way that is understandable, meets patient needs and is 
considerate of patient preferences. 
Resources 
The following resources relevant to this Guideline are available for patient education: 
High Protein High Energy Diet in Hospital 
https://www.health.qld.gov.au/__data/assets/pdf_file/0011/150131/hphe_hospital.pdf  
Ward 9A North patient orientation brochure 
References and benchmarking 
1. Andersen HK, Andersen HK, Lewis SJ, Thomas S. Early enteral nutrition within 24h of 
colorectal surgery versus later commencement of feeding for postoperative complications. 
Cochrane database of systematic reviews. 2006(4):CD004080. (Evidence: Level I) 
2. Ng WQ, Neill J. Evidence for early oral feeding of patients after elective open colorectal 
surgery: a literature review. Journal of clinical nursing. 2006;15(6):696-709. (Evidence: Level 
III-3) 
3. Klappenbach RF, Yazyi FJ, Alonso Quintas F, Horna ME, Alvarez Rodríguez J, Oría A. Early 
Oral Feeding Versus Traditional Postoperative Care After Abdominal Emergency Surgery: A 
Randomized Controlled Trial. World journal of surgery. 2013;37(10):2293-2299. (Evidence: 
Level II) 
4. Fujii T, Morita H, Sutoh T, et al. Benefit of Oral Feeding as Early as One Day After Elective 
Surgery for Colorectal Cancer: Oral Feeding on First Versus Second Postoperative Day. 
International Surgery. 2014;99(3):211-215. (Evidence: Level III-3) 
5. Osland E, Yunus RM, Khan S, Memon MA. Early Versus Traditional Postoperative Feeding in 
Patients Undergoing Resectional Gastrointestinal Surgery: A Meta-Analysis. Journal of 
Parenteral and Enteral Nutrition. 2011;35(4):473-487. (Evidence: Level I) 
6. Gustafsson UO, Scott MJ, Schwenk W, et al. Guidelines for perioperative care in elective 
colonic surgery: Enhanced Recovery After Surgery (ERAS®) Society recommendations. 
Clinical Nutrition. 2012;31(6):783-800. (Clinical Guideline; Diet upgrade evidence: Level I) 
7. Nygren J, Thacker J, Carli F, et al. Guidelines for Perioperative Care in Elective Rectal/Pelvic 
Surgery: Enhanced Recovery After Surgery (ERAS®) Society Recommendations. World 
journal of surgery. 2013;37(2):285-305. (Clinical Guideline; Diet upgrade evidence: Level I) 
8. Weimann A, Braga M, Carli F, et al. ESPEN guideline: Clinical nutrition in surgery. Clinical 
Nutrition. 2017. (Clinical Guideline; Diet upgrade evidence: Level I) 
9. Carmichael CJ, Keller SD, Baldini SG, et al. Clinical Practice Guidelines for Enhanced 
Recovery After Colon and Rectal Surgery From the American Society of Colon and Rectal 
Surgeons and Society of American Gastrointestinal and Endoscopic Surgeons. Diseases of 
the Colon & Rectum. 2017;60(8):761-784. (Clinical Guideline; Diet upgrade evidence: Level II) 
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Related documents 
RBWH procedures and documents 
01314/Proc: Nutrition Screening, Assessment and Support 
Pelvic Exenteration Nutrition Support Pathway 
MNHHS procedures and documents 
PROC075: Enteral Nutrition, Adults and Adolescents (>15yr) 
PROC083: Parenteral Nutrition, Management of – Adult (>16 years old or children weighing 
>45kg) 
Relevant standards  
ACSQHC Standard 1 Governance for Safety and Quality in Health Service Organisations 
ACSQHC Standard 2 Partnering with Consumers 
Appendix 1– Definition of terms 
Term  Definition 
EN Enteral nutrition 
ERAS Enhanced Recovery After Surgery 
ESPEN European Society for Clinical Nutrition and Metabolism 
FBC Fluid balance chart 
FF Free Fluid diet 
HPHE High Protein, High Energy diet 
MNHHS Metro North Hospital and Health Service 
NIMC National Inpatient Medication Chart 
PONV Postoperative nausea and vomiting 
PRN As needed (pro re nata) 
SPUD Standardised Postoperative Upgrade of Diet 
 
Nutritional status and care of older (≥65 years) surgical patients  Chapter Seven: Phase III: Plan 
 
 132 
Appendix 2 – Decision tree: Standardised Postoperative Upgrade of Diet (SPUD) 
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7.4.3 Implementation plan 
Once guideline specifics had been successfully negotiated (see Section 7.4.2 for final guideline), 
the implementation team and interested members of the wider stakeholder group met to establish 
the implementation plan. This meeting achieved two main outcomes: 
1. Agreement was reached on the timeframe for implementation, and interim and final audits. 
2. Role and responsibilities of each of the stakeholders in initial implementation activities were 
agreed upon. 
The brief summary of the agreed upon implementation timeline is displayed in Table 7-1, mapped 
to the corresponding facilitation phase from the i-PARIHS Facilitators Toolkit (Harvey & Kitson, 
2015). A more detailed overview of the implementation strategy has been included in the next 
chapter (Chapter 8: Phase IV: Act). 
Table 7-1 Implementation timeline 
Facilitation Phase Description Timeframe 
Clarify and engage Stakeholder consultation Ongoing 
Action and 
implementation 
Implement utilising existing mechanisms for embedding 
change (e.g. attendance at multidisciplinary team 
meetings, nursing in-services, engaging key opinion 
leaders). 
August 2017 to 
January 2018 
Interim process audit to evaluate change and feedback 
progress to stakeholders. 
September 2017 
Interim process audit to evaluate change and feedback 
progress to stakeholders. 
October 2017 
Review and share Post-implementation audit to measure process, clinical and 
implementation outcomes. 
November 2017 
to March 2018 
Feedback of post-implementation audit findings to 
stakeholders and develop sustainability plan. 
April to June 
2018 
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7.5 Determining outcomes of interest 
The implementation team were consulted in determining outcomes of interest over and above what 
was collected during the baseline clinical audit (Phase I: Observe), which included process, clinical 
and implementation outcomes. Implementation outcomes were defined as per the taxonomy 
presented by Proctor and colleagues (2011) (see Table 7-2). This ensured that audit data would 
be appropriate in identifying whether the implementation met the goals previously identified. For 
example, the consulted dietitians identified that achieving consistency in diet codes as an 
important goal of implementation, therefore appropriate diet codes were specified in the guideline 
and accuracy of diet codes was included as a measure of fidelity (implementation outcome). 
Furthermore, the dietitians consulted preferred that data be recorded from the electronic meal 
ordering system, which wasn’t in place when pre-implementation audit data were collected. As 
such, data from the electronic meal ordering system were collected in addition to diet upgrades 
from the clinical notes at the post-implementation time point. 
A further example is the addition of additional clinical outcomes (e.g. incidence of postoperative 
vomiting between DOS and POD3) at the request of the consultant surgeon from the CSU, as this 
was viewed as important for demonstrating safety of the new process. This required retrospective 
collection of additional data for the pre-implementation time point. 
Table 7-2 Taxonomy of implementation outcomes recreated in part from Proctor et al. (2011) 
Implementation 
outcome 
Level of analysis Other terms in literature 
Acceptability Individual provider 
Individual consumer 
Satisfaction with various aspects of the 
innovation (e.g. content, complexity, comfort, 
delivery, and credibility) 
Adoption Individual provider 
Organisation or setting 
Uptake; utilization; initial implementation; 
intention to try 
Appropriateness Individual provider 
Individual consumer 
Organisation or setting 
Perceived fit; relevance; compatibility; 
suitability 
usefulness; practicability 
Feasibility Individual providers 
Organisation or setting 
Actual fit or utility; suitability for everyday use; 
practicability 
Fidelity Individual provider Delivered as intended; adherence; integrity; 
quality of program delivery 
Implementation cost Provider or providing 
institution 
Marginal cost; cost-effectiveness; cost-benefit 
Penetration Organisation or setting Level of institutionalisation; Spread; Service 
access 
Sustainability Administrators 
Organisation or setting 
Maintenance; continuation; durability; 
incorporation; integration; institutionalization; 
sustained use; routinization 
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7.6 Chapter summary 
This chapter describes the Action Research Phase III: Plan, undertaken in preparation for Phase 
IV: Act. The main outcomes of this phase included: 
• Multifaceted process of stakeholder engagement that identified an implementation team and 
engaged a wider group of interested stakeholders; 
• Identification of the practice gap that would be targeted by the implementation strategy, 
taking into consideration contextual factors; 
• Development of a mutually agreed implementation plan; and 
• Incorporation of additional outcomes of interest (as identified by key stakeholders) into the 
post-implementation audit. 
The primary output from this phase was a work unit guideline that outlined a standardised 
postoperative diet upgrade process for patients managed by the CSU. Despite preliminary 
discussions with the ASU indicating support for a standardised postoperative diet upgrade 
process, consensus could not be reached within this team and they were subsequently not 
included in the guideline. 
The next chapter will describe the implementation strategy, corresponding to the fourth phase of 
the Action Research Cycle, Phase IV: Act. 
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Chapter Eight 
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Dietetics, 75(4): 353-362. doi:10.1111/1747-0080.12464 
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Drafting and production (40%) 
Author Young Conception and design (10%) 
Analysis and interpretation (20%) 
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Author Mudge Conception and design (10%) 
Analysis and interpretation (15%) 
Drafting and production (15%) 
Author Banks Conception and design (5%) 
Analysis and interpretation (5%) 
Drafting and production (5%) 
Author Clark Conception and design (15%) 
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Drafting and production (5%) 
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8 PHASE IV: ACT 
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8.1 Chapter overview 
This chapter summarises Phase IV: Act of the Action Research cycle, which involved 
implementation of a standardised postoperative diet upgrade process (as outlined in the previous 
chapter, Chapter 7) on the intervention ward. The i-PARIHS framework identifies facilitation as one 
of the core elements of successful implementation efforts (Harvey & Kitson, 2015). In fact, the 
authors propose that facilitation is the “active element in the implementation process” (Harvey & 
Kitson, 2015, p. 7). A facilitative approach to practice change was therefore adopted. The 
methodology and findings from the implementation study are detailed over the following pages. 
This chapter includes a published manuscript relating to this study (entitled “Prospective 
application of an implementation framework to improve postoperative nutrition care processes: 
Evaluation of a mixed methods implementation study”). 
The aim of this study was to determine whether a facilitative approach could be used to effect 
practice change relating to nutrition-related care of older patients on general surgical wards. This 
study is presented in Section 8.2 as the format accepted for publication in the Knowledge 
Translation themed edition of the journal Nutrition & Dietetics (Journal Impact Factor 1.089; 
Ranked 65/81 Nutrition & Dietetics category; Quartile 4).  Results of this study were nominated and 
accepted to be presented orally at the Collaborative for Allied Health Research, Learning and 
Innovation (CAHRLI) Symposium, Brisbane, Australia, June 2018, and will be featured as an Allied 
Health Translating Research into Practice (AH-TRIP) case study. 
Date submitted: 19/05/2018 
Date accepted: 11/07/2018 
Citation: Byrnes, A., Young, A., Mudge, A., Banks, M., & Bauer, J. (2018). Prospective application 
of an implementation framework to improve postoperative nutrition care processes: 
Evaluation of a mixed methods implementation study. Nutrition & Dietetics, [Epub ahead 
of print August 28, 2018]. doi:10.1111/1747-0080.12464 
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8.2 Implementation, process and outcome evaluation of a facilitated practice 
change intervention 
8.2.1 Prospective application of an implementation framework to improve postoperative 
nutrition care processes: Evaluation of a mixed methods implementation study 
ABSTRACT 
Aim: To describe prospective application of an implementation framework to guide and evaluate a 
quality improvement (QI) project to improve adherence to evidence-based postoperative diet 
guidelines (consistent with Enhanced Recovery after Surgery, ERAS) in older surgical patients.  
Methods: Hybrid mixed methods study guided by the integrated Promoting Action on Research 
Implementation in Health Services (i-PARIHS) framework. Pre-implementation audit identified gaps 
in nutrition-related care practices against ERAS guidelines for older surgical patients. Qualitative 
interviews explored barriers to practice change, informing development of the facilitated 
implementation strategy. Iterative facilitation interventions were identified by field notes and 
classified using i-PARIHS facilitator tool-kit. Post-implementation audit measured implementation 
outcomes, and clinical processes and outcomes using controlled before-after comparative study. 
Results: Implementation involved 17 discrete facilitation activities. Early postoperative diet upgrade 
was acceptable, well adopted (79%) and appropriate for 89% of patients. Fidelity (i.e. protocol 
delivered as intended) was 59%, with loss of fidelity primarily due to incorrect diet codes. Clinical 
processes and outcome evaluation (n = 155) compared data pre-implementation (intervention:  n = 
45, control: n = 27; mean age 73 (SD 6) years, 60% male) and post-implementation (intervention: n 
= 47, control: n = 36; mean age 74 (SD 6) years, 57% male). Patients on the intervention ward had 
higher odds of receiving early nutrition post-implementation (adjusted OR 6.5, 95% CI 1.9 to 22.4, 
P = 0.01). 
Conclusions: Prospective application of an implementation framework supported planning and 
successful implementation in this QI project. Multi-level evaluation of facilitation strategies, 
implementation outcomes, and clinical processes and outcomes helps to understand areas of 
success and continuing challenges. 
Keywords: Evidence-based practice, knowledge translation, postoperative care, evaluation studies, 
implementation, facilitation 
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INTRODUCTION 
It is well established that knowledge generation through research does not necessarily change 
practice; nor does increasing clinician knowledge and skills through education and training 
necessarily lead to the desired change in practice (Grimshaw et al., 2005; Scott et al., 2012; 
Thompson, Estabrooks, Scott-Findlay, Moore, & Wallin, 2007). Despite evidence that increasing 
adherence to up-to-date evidence-based practices can improve quality of care and patient 
outcomes (Arora et al., 2010; Bergman et al., 2014), considerable literature exists documenting the 
“knowledge-practice gap” in healthcare (Lau et al., 2016). The diverse field of nutrition and 
dietetics in Australia is not immune to limited translation of knowledge into practice, resulting in 
gaps in dietetics practice (Hall-McMahon & Campbell, 2012; McCarter et al., 2018). Achieving 
practice change is difficult, which in part explains why implementing complex interventions (defined 
as “interventions that contain several interacting components”(Craig et al., 2008)) within the 
complex healthcare environment is so challenging. 
One example of a complex intervention is implementation of the Enhanced Recovery After Surgery 
(ERAS) perioperative care protocol in the surgical setting. Despite the well-established evidence 
base underpinning these protocols, ERAS principles have not been adopted by all surgical units 
(Gianotti et al., 2014). Like other complex interventions, ERAS protocols are challenging to 
implement and sustain, with multiple barriers to change depending on the local context (Ament et 
al., 2014; Pearsall et al., 2015). Implementation of some individual care practices is easier than 
others (Messenger et al., 2017), and adherence is typically lowest for postoperative elements 
occurring in the complex ward environment (Gramlich et al., 2017). This may reflect greater 
challenges in changing practice across the multiple disciplines involved (Coxon et al., 2017). 
Implementation science has emerged as a scientific approach to translating knowledge into 
practice, with the goal of improving health services (Eccles & Mittman, 2006). Such approaches 
have been shown to be effective for implementing practice change initiatives across health 
systems (Gramlich et al., 2017), and implementation frameworks provide a tool for planning and 
evaluating implementation strategies, that may help to ensure that ineffective implementation is not 
at fault when practice change initiatives fail to demonstrate improvements in patient outcomes 
(Michie et al., 2005). However, few ERAS studies report prospective use of appropriate theory to 
plan implementation strategies (Coxon et al., 2017). 
Increasing numbers of older patients are undergoing surgery (Australian Institute of Health and 
Welfare, 2017), and they are vulnerable to deleterious effects of hospitalisation such as 
malnutrition, functional decline and reduced quality of life (Hickson & Frost, 2004; Rizzoli et al., 
2013; Zisberg et al., 2015). Local audit identified poor adherence to the nutrition-related aspects of 
the ERAS guidelines in older patients on general surgical wards (Byrnes et al., 2017), including 
prolonged preoperative fasting and delays in postoperative diet upgrade (i.e. greater than 24 hours 
as recommended in ERAS (Ljungqvist et al., 2017) and other international consensus guidelines 
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(Carmichael et al., 2017; Weimann et al., 2017)). The anaesthetic department was actively 
undertaking a quality improvement (QI) project trying to reduce preoperative fasting times, 
therefore a QI project to improve local adherence to early postoperative diet upgrades was 
planned. The integrated Promoting Action on Research Implementation in Health Services (i-
PARIHS) framework (Harvey & Kitson, 2015) was selected for this project as it is a conceptual 
framework intended to support implementation of research evidence into practice. The framework 
highlights the complexity of change and holds the domains of innovation, recipients and context at 
multiple levels (local, organisational, outer) at its core, with the central tenet that facilitation is the 
driving force behind successful implementation of evidence into practice. The i-PARIHS Facilitation 
Guide (Harvey & Kitson, 2015) informed the facilitative approach to implementation used in this 
project, and the constructs of the i-PARIHS framework were used prospectively in the development 
of the interview guide for clinician interviews and as a priori themes for coding data from these 
interviews (Gale et al., 2013).  
The aim of the present manuscript is to provide a case example of prospective application of an 
implementation framework to guide and evaluate a QI project. Specifically, it aims to describe a 
theory-informed, facilitated implementation process to improve adherence to evidence-based 
postoperative diet upgrade guidelines (i.e. in line with ERAS guidelines) in older general surgical 
patients. Secondary aims are to assess implementation outcomes (Proctor et al., 2011) and 
changes in clinical processes and outcomes, using a before-after comparative study with 
concurrent control ward. 
METHODS 
This mixed methods study used an explanatory-sequential design (pre-implementation audit data, 
complemented by qualitative interview data) and involved a before-after comparative study (i.e. 
pre-/post-implementation) with a concurrent control ward (see Figure 8-1). A concurrent control 
ward was studied both pre- and post-implementation to ascertain whether changes in practice 
were likely due to local efforts as opposed to influences at the organisational or outer context 
levels. 
This study has been reported following the Standards for Reporting Implementation Studies 
(StaRI) statement (Pinnock et al., 2017). 
The study setting was two general surgical wards at a metropolitan tertiary teaching hospital in 
Australia. Patients admitted to these wards typically undergo surgery for upper gastrointestinal, 
lower gastrointestinal/colorectal, hepatopancreaticobiliary or thoracic disease, trauma or cancer, 
and include elective and unplanned admissions. The intervention ward was the home ward for the 
Colorectal Surgery, Acute Surgery and Gastroenterology Units and the control ward was the home 
ward for the Hepatopancreaticobiliary Surgery, Upper Gastrointestinal Surgery and Liver Units. 
Other QI initiatives were proceeding concurrently on these wards including an anaesthestist-led 
project to reduce preoperative fasting time using “fasting clocks” and, on the intervention ward, a 
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multidisciplinary intervention to reduce delirium which included attention to mealtime 
encouragement and assistance (“Eat Walk Engage” (Mudge et al., 2017)). 
 
Figure 8-1 Study timeline from pre-implementation audit (2015-16) through to post-implementation 
audit (2017-18), with corresponding phase from the i-PARIHS Facilitator’s Toolkit (Harvey & 
Kitson, 2015) 
Qualitative interviews with clinicians involved in delivering care to patients were undertaken to 
better understand the context, with an emphasis on barriers and enablers to translating 
perioperative nutrition guidelines into practice (Byrnes, Young, Mudge, Banks, & Bauer, 2018).  
This identified a number of barriers to practice change, with those relevant to postoperative diet 
upgrade processes including: inconsistent practice across surgeons and multiple levels of decision 
making; nursing staff and junior medical staff reliance on direct orders from more senior staff; low 
nursing staff engagement in practice change initiatives; high turnover of staff; poor communication; 
limited availability of food outside of meal times; and perceived patient poor tolerance. 
The implementation strategy used a facilitative approach, acknowledging that facilitation itself is 
both a process and an implementation intervention (Dogherty et al., 2014). The facilitator used an 
iterative process of reviewing barriers to change identified during clinician interviews and tailoring 
local solutions with extensive stakeholder consultation. Facilitation was undertaken by a novice 
implementation researcher not currently working on the study wards, who assumed the role of 
clinical facilitator (Cranley et al., 2017), supported by a facilitator network including a facilitator 
buddy (i.e. Eat Walk Engage facilitator), experienced facilitator and expert facilitator, who provided 
mentoring support to the novice facilitator as recommended by the i-PARIHS Facilitator’s Toolkit 
(Harvey & Kitson, 2015). The implementation team consisted of the facilitator, senior dietitian, two 
consultant surgeons, a surgical coordinator and nurse unit manager of the intervention ward. The 
consultant surgeons also served as content experts and surgical opinion leaders, and clinical 
nurses acted as discipline-specific opinion leaders, helping to inform solutions and model 
behaviour changes. 
Patients ≥65 years admitted to the study wards for ≥72 hours who underwent a surgical procedure 
(excluding bariatric procedures) during the study period were eligible for inclusion. Length of stay 
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(LOS) of ≥72 hours was selected to preclude short-stay patients and patients undergoing day 
surgery. Bariatric surgery patients were excluded as other standardised diet procedures exist for 
this patient group. Patients with a postoperative admission to the intensive care unit (ICU) of ≥3 
days were excluded. 
This hybrid study examined multi-level measures including the implementation process, 
implementation outcomes, and clinical processes and outcomes. The implementation process was 
captured by field notes and meeting minutes collated by the facilitator, and summarised using the 
facilitation activities described in the i-PARIHS facilitation guide (Harvey & Kitson, 2015) (see 
Appendix C-9 for additional measures added to baseline data collection form (Appendix C-6)). 
Implementation outcomes (acceptability: view that the practice is satisfactory; adoption: intention or 
action to try the practice; appropriateness: perceived ‘fit’, or compatibility of the practice to patients 
within the local context; feasibility: degree to which the practice can be enacted within the local 
context; and fidelity: whether the practice is delivered as intended)(Proctor et al., 2011) were 
defined a priori and included in post-implementation data collection to describe the extent of 
implementation on the intervention ward. 
In relation to clinical processes and outcomes, the primary measure of intervention success was 
proportion of patients receiving early nutrition, defined as upgrade to full ward diet (or appropriate 
texture modified diet) or initiation of enteral or parenteral nutrition as indicated day of surgery or 
postoperative day one. Clinical outcome measures collected as balancing measures included: 
antiemetic therapy requirements to postoperative day three; vomiting, nasogastric tube (NGT) 
insertion and diet downgrade to postoperative day three; and postoperative surgical complications. 
Complications were based on documentation by any medical officer in the chart or discharge 
summary and included surgical site infection, ileus, anastomotic leak and reoperation. All data 
were recorded by a single researcher by chart review using a structured chart abstraction tool. 
Participant descriptors including demographic information, clinical characteristics and surgical 
details were recorded. 
Bivariate analysis of patient characteristics and process and clinical outcomes was undertaken 
using Chi-Square test for categorical variables and Independent Samples t Test for continuous 
variables. In view of pre- and post-implementation differences in intervention ward groups, logistic 
regression modelling was used to adjust for covariates potentially predictive of receiving early 
nutrition support in the intervention group. Variables of interest included age, gender, American 
Society of Anaesthesiologist (ASA) score, type of surgery (elective versus emergent), surgical site 
(lower gastrointestinal/colorectal versus other), surgical approach (open versus laparoscopic) and 
anastomosis formation. Direct comparison of clinical processes and outcomes between the 
intervention and control wards was not made due to different case-mix and patient groups admitted 
to these wards. Statistical analyses were undertaken using IBM® SPSS® Statistics v23 for 
Macintosh (IBM Corp., Chicago, IL). Statistical significance was established at P < 0.05. 
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Power calculations were undertaken based on a sample size of 46 patients on the intervention 
ward pre-/post-implementation; at this number, the study was powered to detect an increase in 
proportion of patients receiving diet upgrades by postoperative day one from 52% to 79% with 80% 
power, 5% Type I error and 2-tailed hypothesis. Previous studies have reported that 80% 
adherence to postoperative diet upgrade recommendations is achievable (Messenger et al., 2017). 
The Human Research Ethics Committee (HREC) of the local health district approved the study as 
a quality improvement project, with the committee chair determining that full HREC approval was 
not required. 
RESULTS 
Implementation processes including facilitation activities, interventions and the corresponding 
barriers to change are summarised in Table 8-1. Seventeen discrete facilitation activities were 
identified, over half of which related to the i-PARIHS Inner Context (Local) domain and a quarter to 
the Recipients domain. Activities included task focused (e.g. arranging audits and education 
sessions, formatting guidelines) and enabling activities (e.g. consultation, problem-solving), 
underpinned by support of the facilitator network including at least twice weekly informal debriefing 
sessions. 
A summary of implementation outcomes is included as Table 8-2. The intervention was acceptable 
to the Colorectal Surgical Unit, nursing staff and dietitians. Although early stakeholder engagement 
achieved preliminary buy-in from the Acute Surgical Unit, consensus could not be reached for 
standardised diet upgrade, indicating poor acceptability of the proposed intervention to this unit. 
The intervention was adopted among colorectal surgeons (79%) and appropriate in 89% of 
patients with nil adverse events. The intervention was delivered as intended in 59% (n/N = 16/27) 
of instances where adoption was demonstrated (fidelity), with loss of fidelity primarily occurring to 
due incorrect diet codes (i.e. inappropriate use of clear fluid or non-fortified diets). Feasibility was 
impacted by poor access to appropriate food options outside of meal times which was not able to 
be resolved in the implementation period. 
Clinical processes and outcomes were measured in a total of 155 patients; this corresponds to 72 
patients pre-implementation (intervention ward: n = 45, control ward: n = 27; mean age 73 (SD 6) 
years, 60% male) and 83 patients post-implementation (intervention ward: n = 47, control ward: n = 
36; mean age 74 (SD 6) years, 57% male). For more detailed patient characteristics, see Table 
8-3. Differences were observed between the pre- and post-implementation cohorts on the 
intervention ward: a smaller proportion of patients had a primary diagnosis of malignancy (30% 
versus 58%, P = 0.01); a greater proportion of patients underwent emergent procedures (38% 
versus 18%, P = 0.03); and a smaller proportion required an anastomosis (47% versus 69%, P = 
0.03). No differences were observed between patient cohorts on the control ward. 
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 Table 8-1 Summary of facilitation activities, mapped to the facilitator activities identified by the i-PARIHS Facilitation Guide (Harvey & Kitson, 2015) 
BARRIER 
[CORRESPONDING 
I-PARIHS 
CONSTRUCT] 
IMPLEMENTED INTERVENTION FACILITATION ACTIVITY 
[CORRESPONDING I-PARIHS 
DOMAIN] 
Inconsistent practice 
across surgeons 
[clinical consensus] 
and multiple levels of 
decision making 
[power and authority] 
Identified and summarised background literature supporting change 
Use data to demonstrate areas for improvement in process 
Preliminary consultation with ASU surgeon and ASU surgical coordinator (gate keeper) to 
gauge interest 
Preliminary consultation with CR surgeon to gauge interest and engage as leader 
Utilised hierarchical structure: 
CR surgery team consultation process lead by surgical leader to negotiate acceptable 
upgrade process and achieve support from other consultants 
Discussion with other senior surgical staff (fellows and registrars) by facilitator and ward 
DTNs, with visible support of surgical leader 
Formal and informal education of junior surgical staff by facilitator / ward DTNs, with visible 
support of senior surgical staff 
Acquiring/appraising evidence [I] 
Audit and feedback [ICL] 
Consensus building [R] 
Identifying a formal leader [ICL] 
Engaging stakeholders [R] 
Structuring learning [ICL] 
Project management [ICL] 
NS/Junior medical staff 
rely on direct orders 
from more senior staff 
[power and authority] 
Development of Guideline by facilitator through iterative process of stakeholder consultation 
(nursing staff, surgical staff, dietitians and pharmacy) 
In conjunction with ward DTN, use MDT meetings to: 
educate surgical teams;  
elicit info re issues arising; 
identify potential solutions (PDSA cycles) 
In conjunction with ward DTN, undertake in-services (with ward NS and at CN-specific 
meetings, identified as thought leaders) to: 
educate NS;  
use as two-way communication to problem solve unforeseen barriers / practical issues and 
identify potential solutions (PDSA cycles) 
Display of laminated pathway and Guideline on ward as reminder 
Use of DA clinical time to undertake interim audits (see Appendix C-8 for Audit Tool) 
Feedback results to teams and NS at EWE meetings, in-services, MDT meetings 
Consensus building [R] 
Engaging stakeholders [R] 
Policies and procedures [ICL] 
Communication and feedback [ICL] 
Using improvement methods [R] 
Ongoing local context assessment [ICL] 
Structuring learning [ICL] 
Audit and feedback [R] 
Communication and feedback [ICL] 
Low NS engagement in 
practice change 
initiatives 
[collaboration and 
teamwork] 
Consultation with NS across all levels (NUM, CNs, RNs) at each stage: 
Feedback of baseline audit to NUM 
Inclusion of NS (at all levels) in qualitative interviews to identify barriers/enablers 
Sought feedback from NS on draft Guideline prior to implementation (info provided during in-
services and anonymous feedback forms left; informal conversations on ward) 
Ongoing engagement through in-services, informal conversations 
Engaging stakeholders [R] 
Baseline context and boundary 
assessment [I] 
Nutritional status and care of older (≥65 years) surgical patients  Chapter Eight: Phase IV: Act 
 146 
BARRIER 
[CORRESPONDING 
I-PARIHS 
CONSTRUCT] 
IMPLEMENTED INTERVENTION FACILITATION ACTIVITY 
[CORRESPONDING I-PARIHS 
DOMAIN] 
High turnover of staff 
(especially RMOs) 
[systems and 
processes] 
Creating formalised document that can be referred to by all staff 
Including Guideline in RMO handover document 
Policies and procedures [ICL] 
Embedding the innovation [ICL] 
Poor communication 
[systems and 
processes] 
More regular MDT catch ups – e.g. group “huddle” on a Friday implemented via EWE 
meeting 
Facilitator attendance at EWE and MDT meetings to encourage communication about post-
operative diet upgrades 
Act as liaison and transfer information 
Team building [R] 
Boundary spanning [ICL] 
Networking [ICL] 
Limited availability of 
food outside of meal 
times [systems and 
processes] 
Shelf-stable breakfast packs to be stocked in ward cupboard 
Taste-testing of shelf-stable main meals by NS to demonstrate palatability 
Educate NS re late meal ordering procedure 
Negotiating and influencing [ICL] 
Structuring learning [ICL] 
Patient poor tolerance 
(e.g. nausea/vomiting, 
drowsiness, pain) 
[degree of fit] 
Inclusion of anti-emetic instructions in Guideline re timing with meals 
Pharmacy in-services to educate NS 
Negotiating and influencing [ICL] 
Structuring learning [ICL] 
Abbreviations: ASU, acute surgical unit; CN, clinical nurse; CR, colorectal; DA, dietetic assistant; DTN, dietitian; I, Innovation domain; i-PARIHS, integrated 
Promoting Action on Research Implementation in Health Services; ICL, Inner context (local); EWE, Eat Walk Engage; MDT, multidisciplinary team; NS, nursing 
staff; NUM, nurse unit manager; PDSA, Plan Do Study Act cycles; R, Recipients domain; RMO, registered medical officer; RN, registered nurse. 
NB. “Guideline” refers to a locally developed consensus document outlining processes for postoperative diet upgrades.
Nutritional status and care of older (≥65 years) surgical patients  Chapter Eight: Phase IV: Act 
 
147 
Table 8-2 Summary of implementation outcomes as per the taxonomy of implementation outcomes identified by Proctor et al. (2011) 
IMPLEMENTATION 
OUTCOME 
MEASURE DESCRIPTION / DEFINITION OUTCOME 
Acceptability Acceptability of an early diet upgrade procedure as outlined by 
the Guideline to recipients at the individual provider level (i.e. 
surgeons and surgical teams, nursing staff and dietitians), 
defined as willingness to implement standardised procedure. 
Qualitative interview data suggested early diet upgrades were acceptable 
to all disciplines, with recognition from surgical teams that some 
patients may not be appropriate. 
Early stakeholder engagement achieved preliminary ASU buy-in, 
however, consensus was not achieved, indicating poor acceptability. 
Ongoing discussions and feedback (formal and informal), with NS and 
DTNs indicate good acceptability. 
Acceptability of an early diet upgrade procedure as outlined by 
the Guideline to recipients at the individual patient level. 
Patient perspective is identified as a gap in assessing acceptability. 
Adoption Implementation of early diet upgrade among CR surgeons (i.e. 
individual provider level), defined as initiating standardised 
procedure in postoperative surgeon instructions. 
Of 34 patients under the CR surgical team, standardised procedure or 
straight to diet was requested for 27 (79%) patients. 
Appropriateness Whether early diet upgrade was appropriate at the individual 
patient level once appropriateness was determined (i.e. 
adoption) at the individual provider level. Any deviation from the 
standardised procedure (i.e. delayed upgrade or diet 
downgrade between DOS and POD3) due to poor patient 
tolerance was considered lack of appropriateness. 
Qualitative interview data suggested CR surgeons and DTNs were aware 
of strong evidence supporting safety of early diet upgrade and therefore 
believed were appropriate. 
Of 27 patients for which early diet upgrades were initiated, this was 
appropriate for 24 (89%) patients. 
Of three patients that did not tolerate upgrade, all required nasogastric 
tube insertion and were downgraded to nil by mouth (vomiting, n = 2; 
suspected anastomotic leak, n = 1). 
Feasibility Whether early diet upgrade was practical at the organisational 
level, defined as ability to obtain appropriate meals for patients. 
Poor availability of food outside of meal times reduced feasibility (i.e. 
difficult for NS to provide food during this time). This was partially 
addressed (see Table 1). At post-implementation data collection, NS 
continued to report poor access to appropriate food options outside of 
meals times. Efforts to address this are ongoing. 
Fidelity Whether early diet upgrade procedure delivered as intended once 
adoption demonstrated at the individual provider level. Any 
deviation from the standardised procedure due to process or 
communication issues, defined as delayed diet upgrades or 
incorrect diet codes in electronic meal monitoring system (i.e. 
not due to patient tolerance), was considered lack of fidelity. 
Of 27 patients for which early diet upgrades were initiated, this was 
delivered as intended in 16 (59%) cases. 
Reasons for lack of fidelity included: inappropriate use of clear fluids, n = 
5; incorrect diet code (full or surgical soft, instead of high energy, high 
protein), n = 5; not upgraded due to poor communication, n = 1. 
No standardised upgrade was appropriately documented in patient chart. 
Abbreviations: ASU, acute surgical unit; CR, colorectal; DOS, day of surgery; DTN, dietitian; NS, nursing staff; POD, postoperative day. 
NB. “Guideline” refers to a locally developed consensus document outlining processes for postoperative diet upgrades.
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Table 8-3 Demographic, clinical and surgical characteristics of patients in intervention and control 
groups, pre- and post-implementationa 
Characteristic 
Intervention Ward  Control Ward  
Pre 
(n = 45) 
Post 
(n = 47) 
P Pre 
(n = 27) 
Post 
(n = 36) 
P 
Age (y), mean (SD) 74 (6) 74 (7) 0.83 72 (5) 73 (5) 0.23 
Gender (female) 16 (36) 24 (51) 0.13 13 (48) 12 (33) 0.23 
CCI, mean (SD) 3 (1) 2 (2) 0.20 4 (3) 3 (2) 0.18 
Weight (kg)b, mean (SD) 79 (18) 78 (14) 0.62 82 (21) 83 (21) 0.79 
BMIc   0.09   0.82 
Underweight 7 (16) 6 (13)  3 (11) 5 (15)  
Normal weight 23 (51) 14 (31)  10 (37) 14 (41)  
Overweight 15 (33) 25 (56)  15 (52) 15 (44)  
Nutrition risk screeningd   0.21   0.28 
Not at risk 18 (42) 25 (55)  9 (33) 20 (56)  
At risk 7 (16) 2 (4)  2 (7) 3 (8)  
Not screened / incomplete 18 (42) 19 (40)  16 (59) 13 (36)  
Primary diagnosis   0.01   0.83 
Malignancy 26 (58) 14 (30)  15 (56) 19 (53)  
Non-malignancy 19 (42) 33 (70)  12 (44) 17 (47)  
Type of surgery   0.03   0.63 
Elective 37 (82) 29 (62)  18 (67) 26 (72)  
Emergent 8 (18) 18 (38)  9 (33) 10 (28)  
ASA score   0.60   0.68 
<3 13 (29) 16 (34)  8 (30) 9 (25)  
≥3 32 (71) 31 (66)  19 (70) 27 (75)  
Duration of anaesthesia (min)   0.26   0.82 
<120 8 (18) 13 (28)  9 (33) 13 (36)  
≥120 37 (82) 34 (72)  18 (67) 23 (64)  
Surgical approach   0.64   0.57 
Open/converted 14 (31) 11 (23)  12 (44) 13 (36)  
Minimally invasive 31 (69) 36 (77)  15 (56) 23 (64)  
Surgery site   0.49   0.38 
Upper GI 3 (7) 1 (2)  5 (19) 5 (14)  
Hepatopancreaticobiliary 1 (2) 4 (9)  10 (37) 9 (25)  
Lower GI / Colorectal 39 (87) 39 (83)  6 (22) 5 (14)  
Thoracic 0 (0) 0 (0)  4 (15) 12 (33)  
Other 2 (4) 3 (6)  2 (7) 5 (14)  
New stoma formed 13 (29) 11 (23) 0.55 1 (4) 0 (0) 0.24 
Anastomosis formed 31 (69) 22 (47) 0.03 5 (19) 6 (17) 0.85 
Abbreviations: ADL, activities of daily living; ASA, American Society of Anaesthesiologists; BMI, body mass 
index; CCI, Charlson Comorbidity Index (age-unadjusted); GI, gastrointestinal; ICU, intensive care unit; 
IQR, interquartile range. 
aAll values displayed as n (%), unless otherwise stated. 
bBased on available data (n = 154) 
cBased on available data (n = 151); Underweight: <22.0 kg/m2, Normal weight: 22.0-27.0 kg/m2, 
Overweight/obese: >27.0 kg/m2 
dAs per the Malnutrition Screening Tool (MST); Score <2 = not at risk, ≥2 = at risk. 
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The clinical processes and outcomes are summarised in Table 8-4. The proportion of patients 
receiving early nutrition increased by 26% (from 53% pre-implementation to 79% post-
implementation, P = 0.01) on the intervention ward (unadjusted OR 3.2, 95% CI 1.3 to 8.1). 
Following adjustment for potential confounders, this difference remained significant (adjusted OR 
6.5, 95% CI 1.9 to 22.4, P = 0.01). There was no increase in vomiting, antiemetic therapy or NGT 
reinsertion on the intervention ward; indeed, vomiting decreased pre- to post-implementation (42% 
versus 21%, P = 0.03).  
Surgery type (elective versus emergent) was the only other significant independent predictor of 
early nutrition in the adjusted model. On the control ward, early nutrition also increased somewhat 
(from 63% pre-implementation to 81%), but this difference was not statistically significant (P = 
0.12).  
Table 8-4 Process and patient outcomes in intervention and control groups, pre- and post-
implementationa 
Outcome 
Intervention Ward  Control Ward  
Pre 
(n = 45) 
Post 
(n = 47) 
P Pre 
(n = 27) 
Post 
(n = 36) 
P 
Early nutrition (DOS/POD1) 24 (53) 37 (79) 0.01 17 (63) 29 (81) 0.12 
Antiemetic therapy DOS–POD3b 29 (67) 30 (65) 0.82 17 (63) 18 (51) 0.44 
Vomit DOS–POD3 19 (42) 10 (21) 0.03 4 (15) 7 (19) 0.75 
NGT insertion DOS–POD3 8 (18) 6 (13) 0.50 2 (7) 1 (3) 0.57 
Diet downgrade DOS–POD3 11 (24) 8 (17) 0.38 2 (7) 2 (6) 1.00 
Surgical complications       
Surgical site infection 6 (13) 1 (2) 0.06 2 (7) 1 (3) 0.57 
Ileus 8 (18) 8 (17) 1.00 2 (7) 2 (6) 1.00 
Anastomotic leak 2 (4) 0 (0) 0.24 1 (4) 1 (3) 1.00 
Reoperation 6 (13) 2 (4) 0.15 1 (4) 0 (0) 0.43 
Abbreviations: DOS, day of surgery; POD, postoperative day. 
aAll values displayed as n (%), unless otherwise stated. 
bBased on available data (n = 151) as medication chart missing from electronic medical record. 
 
DISCUSSION 
This manuscript describes a theory-informed implementation strategy which improved adherence 
to evidence-based postoperative diet upgrades. Prospective application of an implementation 
framework allowed structured examination of the context and development of tailored facilitation 
interventions. Multi-level evaluation including implementation and clinical outcomes helped to 
elucidate successful improvements to process outcomes and identify areas requiring further 
attention.  
The intervention (early postoperative diet upgrade) was mostly acceptable, well adopted and 
appropriate in the majority of cases, however barriers contributing to reduced feasibility and fidelity 
highlighted in the evaluation will need to be addressed if the change is to be maintained in the mid- 
to long-term. Further investigation is required to explore contextual barriers contributing to reduced 
feasibility and fidelity, such as lack of clarity (Innovation domain) or knowledge (Recipient domain) 
related to appropriate diet codes and documentation. Interventions addressing issues in the Inner 
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context (organisation) and Outer context domains were not explored, consistent with the novice 
facilitator status (Harvey & Kitson, 2015), but may have to be addressed to achieve further 
improvements and sustainability. 
Facilitation typically involves a wide range of processes, ranging from task-focussed to enabling 
activities, which are iterative and overlapping, and are different to typical project management roles 
(Cranley et al., 2017). The support of a facilitator network was key in building the novice facilitator’s 
skills in this role. The introduction of a postoperative feeding guideline is not novel per se, but it is 
likely that the facilitated process of collaboratively developing a guideline, achieving buy-in and 
agreeing on an action plan (i.e. processes that require regular communication and enhanced 
teamwork) may increase the likelihood of a successful outcome. 
The context in which change is to occur can significantly impact whether the implementation 
strategy is successful (Harvey & Kitson, 2015; Lau et al., 2016; Moore et al., 2015). Factors such 
as culture and leadership at both the ward (Inner context (local) domain) and organisational (Inner 
context (organisation) domain) level, can produce a context that is resistant to or supportive of 
change. For example, concurrent QI projects on the ward may have contributed to familiarity with 
change, making the context and recipients more receptive to the implementation strategy, or might 
have contributed to “change fatigue” (Bernerth, Walker, & Harris, 2011) and a sense of competing 
priorities, making the context and recipients more resistant to change. This complexity of 
interaction between context and intervention may explain in part why similar interventions achieve 
differing success across contexts (Moore et al., 2015). 
The present study aligns with other literature whereby early implementation success is achieved 
(Gillissen et al., 2015), however sustainability of practice change in the post-implementation period 
presents a unique set of challenges (Ament et al., 2014; Ament et al., 2017). While some 
interventions were implemented with sustainability in mind (e.g. inclusion of the postoperative diet 
upgrade process in the colorectal surgery junior doctor handover document), barriers and enablers 
to sustainability may differ to those for initial implementation (Ament et al., 2017). Implementation 
frameworks such as i-PARIHS offer limited guidance in terms of sustainability, however theories 
such as Normalisation Process Theory (NPT), which aims to explain the social processes through 
which new practices are implemented, embedded and integrated into everyday activities to 
become the new norm (May et al., 2009), may be useful to inform further efforts to embed practice 
change. 
There are several limitations to the present study. Evaluation was undertaken by the facilitator, 
possibly introducing bias. The small sample size and multiple comparisons inherent in a multi-level 
evaluation limit confidence in the findings. It is unclear whether the smaller improvement seen on 
the control ward was due to contamination or unrelated organisational factors. Reliance on chart 
review has known limitations, predominantly the propensity for inaccurate records and missing 
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data. Strengths of the present study include prospective use of theory, multi-level evaluation, and a 
priori definition of implementation and clinical outcomes. 
This study supports the prospective application of an implementation framework and facilitation 
approach to practice change initiatives in the complex ward environment. This manuscript 
describes application of a theory-informed approach that clinicians may find useful when planning, 
developing and implementing practice change initiatives. Further studies investigating the 
sustainability of practice change initiatives following early implementation success are warranted to 
help elucidate implementation factors associated with sustained change. 
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8.3 Chapter Summary 
This chapter summarised the methodology and findings for the Action Research Phase IV: Act, 
which was a facilitated approach to practice change to align postoperative diet upgrade processes 
with evidence-based practice guidelines. The implementation strategy was informed by each of the 
previous phases (Chapters 0 – 7) and the published literature. This study found a significant 
improvement in process outcomes over the short-term, however identified implementation 
outcomes requiring further attention if the practice change is to be sustained in the mid- to long-
term. This highlights the importance of measuring implementation outcomes. The prospective 
application of an implementation framework to study design, data analysis, strategy development 
and implementation was described, providing a practical overview of this process to help guide 
other clinicians. 
The next chapter will discuss the studies presented over Chapters 0 – 0 within the context of the 
thesis aims and objectives, including the significance of the thesis and recommendations for 
practice and future research. 
  153 
Chapter Nine 
9 DISCUSSION 
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9.1 Chapter overview 
This final chapter provides a synthesis of the individual study results in relation to the overall 
research questions, aims and hypotheses, including an overview of the strengths and limitations. 
The significance of this thesis and contribution to the field of dietetics is outlined, with 
recommendations made for clinical practice and future research. This chapter finishes with 
concluding remarks. 
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9.2 Discussion of results in relation to aims and hypotheses 
In the following section, the study aims and hypotheses introduced in Chapter 3 are re-presented 
alongside the primary results of the corresponding study. 
9.2.1 Action Research Phase I: Observe 
Aim 1 (Chapter 5) 
Describe the characteristics of older patients admitted to two general surgical wards, with a 
focus on nutrition-related factors. 
This study provided descriptive data of older patients admitted to general surgical wards at the 
RBWH, recruited over September 2015 to March 2016. Of the sample (N = 157; mean age 74 (SD 
6) years, 45% female), 41% (n = 65) were an elective admission and 98% (n = 154) were 
independently living in the community. Close to half (44%, n = 62) of patients were classified as 
overweight (BMI ≥27.0 kg/m2), 32% (n/N = 48/152) were screened as at nutritional risk, and 25% 
(n/N = 29/118) were malnourished (PG-SGA B/C). Only 2% (n/N = 3/118) of patients were 
assessed as being severely malnourished (i.e. PG-SGA C). 
Aim 2 (Chapter 4) 
Determine if energy and/or protein intake at day five of admission is adequate to meet 
theoretical requirements in older patients admitted to two general surgical wards, and: 
a. Identify surgical care practices contributing to low intake. 
b. Identify meal environment factors contributing to low intake. 
c. Identify subjective factors contributing to low intake. 
Hypothesis 
HA: Patients with inadequate intake will lose more weight during hospitalisation and have a longer 
LOS than those patients with adequate intake at day 5 of admission. 
H0: Patients with inadequate intake will not experience more weight loss nor longer LOS than 
those patients with adequate intake at day 5 of admission. 
As described in Chapter 4, the heterogeneity of the sample at day five of admission in relation to 
the patient’s clinical journey (e.g. preoperative, postoperative day one to four, not planned for 
surgery during admission) meant that the study design did not provide meaningful data. It became 
clear that the analyses needed to be anchored to timing related to the day of surgery to be 
applicable in practice, although creating this more homogenous and meaningful sample meant a 
reduction in sample size. The aim and methodology of this study was therefore amended to 
address this methodological flaw. The amended study aim was to: 
Determine if energy and/or protein intake at postoperative day two (POD2) is adequate to meet 
theoretical requirements in older patients admitted to two general surgical wards, and: 
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a. Identify surgical care practices contributing to low intake. 
b. Identify meal environment factors contributing to low intake. 
c. Identify subjective factors contributing to low intake. 
d. Measure improvements in intake between POD2 and postoperative day five (POD5). 
This study (N = 34; mean age 72.9 (SD 5.7) years, 59% male) identified that 56% (n = 19) of 
patients consume adequate energy and only 26% (n = 9) consume adequate protein at POD2 to 
meet ≥50% theoretical requirements. More patients on fluid diets consumed <50% EER (P = 
0.025) and <50% EPR (P = 0.073). No patient on a fluid diet met ≥50% of EPR (Aim 2a). Across 
100 observed meals at POD2, patients reported lack of assistance with their meal (n = 5, 10%) as 
contributing to poor intake. Their position for the meal was not found to contribute to intake (Aim 
2b). The most commonly reported subjective factors contributing to poor intake were poor appetite 
(n = 27, 54%), followed by dislike of food (n = 5, 10%) (Aim 2c). Of patients still admitted at POD5 
(n = 20), no significant improvement was observed in energy or protein intake (Aim 2d). Poor 
appetite remained the most common reason for poor intake at POD5 (n = 35/60, 58%). 
Aim 3 (Chapter 5) 
In older patients undergoing surgical procedures admitted to two general surgical wards, 
determine to what extent current clinical practice aligns with perioperative evidence-based 
nutrition care practices (as defined by ERAS practice recommendations relating to nutrition 
care), and: 
a. Investigate compliance with individual ERAS practice recommendations. 
b. Identify patient and system factors associated with receiving ERAS concordant care. 
c. Determine impact of receiving ERAS-concordant care on clinical and nutritional outcomes. 
Hypotheses 
HA (3.1): Patients that receive ERAS concordant care will have higher energy/protein intake at 
day 5 of admission than those that do not. 
H0 (3.1): Energy/protein intake at day 5 of admission in patients that received ERAS concordant 
care will not differ from those that did not. 
HA (3.2): Patients that receive ERAS concordant care will lose less weight during hospitalisation 
than those that do not. 
H0 (3.2): Weight loss in patients that received ERAS concordant care will not differ from those 
that did not. 
HA (3.3): Patients that receive ERAS concordant care will suffer less functional decline, have 
fewer geriatric syndromes, shorter LOS and fewer readmissions than those that do not. 
H0 (3.3): Functional decline, geriatric syndromes and LOS in patients that received ERAS 
concordant care will not differ from those that did not. 
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The pre-intervention cohort included 75 patients (median 72 (range 65–95) years, 61% male) who 
underwent surgery during the study period. Overall adherence to the four nutrition care practices 
(NCPs) from ERAS guidelines (1. preoperative carbohydrate loading; 2. fasting from fluids limited 
to 2-4 hours; 3. fasting from solid food limited to 6-8 hours; and 4. diet upgraded to full ward diet 
either DOS or POD1) was low, with 25 participants (33%) receiving none of the NCPs, 43 (57%) 
received one NCP and seven (9%) received two NCPs (Aim 3a). Open surgery (P = 0.01) and 
anastomosis formation (P = 0.05) were associated with receiving care that met none of the ERAS 
NCPs (Aim 3b). Due to the low adherence to the ERAS NCPs in this cohort, the sample was not 
statistically powered to explore the association between receiving ERAS-concordant care and 
clinical and nutritional outcomes. Therefore, the hypotheses relating to this aim remain untested 
(Aim 3c). 
Aim 4 (Chapter 4) 
In older patients admitted to surgical wards, determine validity of HGS (expressed as percent 
expected value for healthy adults, stratified by age and gender) at day five of admission as an 
indicator of nutritional status. 
Hypothesis 
HA: HGS is a valid indicator of malnutrition (SGA B/C or triage score, as determined by the PG-
SGA) in older surgical patients during admission. 
H0: HGS is not a valid indicator of nutritional status in older surgical patients during admission. 
Of the wider cohort, 75 patients (mean age 74.0 (SD 6.7) years, 60% male) met eligibility criteria 
and had complete HGS and nutritional status data for analysis. Thirty-four percent of patients were 
discharged prior to the day five time point and 15% of patients were unable to complete the 
measure due to a pre-existing hand condition or inability to comprehend or follow instructions. 
When discriminatory ability was assessed using the area under the receiver operating 
characteristic curve (AUC), HGS was not found to be valid in identifying patients with malnutrition 
(AUC 0.41, 95% CI 0.25 to 0.58, P = 0.32), nor did combining HGS with the MST increase the 
discriminatory ability of the MST (HGS/MST combined: AUC 0.68, 95% CI 0.51 to 0.86, P = 0.035; 
MST: AUC 0.83, 95% CI 0.71 to 0.95, P < 0.001). When assessing covariance (Spearman’s rho, 
rs) between HGS and PG-SGA triage score, no covariance was observed (rs –.129, P = 0.27). 
These results support the null hypothesis. However, given the potential for selection bias and other 
limitations as discussed in Chapter 4, the study would benefit from being repeated with a larger 
sample size to confirm these results. 
Summary of findings from Phase I: Observe 
In this pragmatic study, it was found that over half (59%) of admissions in older patients to general 
surgical wards were emergency admissions. This is an important finding as studies often exclude 
non-elective patients (Paduraru et al., 2017a). Therefore, describing practice in this heterogeneous 
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cohort more accurately reflects the everyday clinical setting, although it introduces logistic 
challenges to timely enrolment, assessment and follow-up reflected by the small sample size. A 
third (32%) of patients were found to be at nutrition risk, with a quarter (25%) malnourished (SGA 
B/C). This finding adds to the limited knowledge base of nutritional status of general surgical 
patients and suggests that these patients are vulnerable to nutrition care practices whilst in 
hospital. Nutrition-related care practices from the ERAS guidelines were found to be poorly 
implemented in the local setting, confirming the literature from other settings (Gramlich et al., 2017; 
van Zelm et al., 2017). Furthermore, older patients frequently do not meet energy and protein 
requirements postoperatively, with this poor intake persisting out to five days after surgery in those 
patients still admitted. No patient on a fluid diet met their theoretical protein requirements, 
suggesting that the common surgical practice of transitioning through fluid diets hinders a patient’s 
ability to meet their nutritional needs at a time when their requirements are elevated. The resource 
intensive nature of collecting accurate dietary intake data to estimate energy and protein intake 
makes it impractical for use in the everyday clinical setting outside of funded research. It was 
therefore not pursued as a method for measuring the impact of nutrition interventions. In this small 
study, HGS was not found to be a valid measure for identifying patients with malnutrition and a 
large proportion of patients were excluded from measurement due to upper limb injury, 
malformation or musculoskeletal condition, highlighting a limitation of using such measures in older 
patients where there is a high incidence of musculoskeletal problems such as osteoarthritis. 
In summary, this phase identified potentially detrimental nutrition care practices on general surgical 
wards, including in patients that are already at nutrition risk or malnourished. The challenges 
inherent in measuring impact of nutrition interventions over what is often a short acute admission 
as identified in the Background section of this thesis (Chapter 2) have been confirmed, with both 
assessment measures (i.e. estimated energy/protein intake using weighed plate waste and HGS) 
found to be unsuitable for use in everyday clinical practice in older general surgical patients. For 
this reason, process measures were used in evaluating the impact of the intervention in 
subsequent phases. 
9.2.2 Action Research Phase II: Reflect 
Aim (Chapter 6) 
Within the local context, determine what clinicians perceive are: 
a. The barriers that contribute to the evidence-practice gap. 
b. The enablers that would assist to overcome these barriers. 
This study explored barriers and enablers to translating the nutrition-related practice 
recommendations from ERAS guidelines into clinical practice. From semi-structured interviews 
with 13 multidisciplinary clinicians, three major themes presenting barriers to practice change were 
identified. These were: 
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a) complexity of the context (e.g. unpredictable theatre times, requirement for flexibility, and 
large, multidisciplinary workforce); 
b) strong decision making hierarchy, as well as lack of knowledge, confidence or authority of 
junior and non-surgical staff to implement change; and 
c) poor communication and teamwork (within and between disciplines).  
These barriers result in practice on the ward where default behaviours are habit and the view that 
achieving clinical consensus would be challenging (Aim 6a). As reflected by these results, 
clinicians more commonly reported barriers to change, rather than enablers (Aim 6b). Further to 
identifying barriers and enablers to practice change, an interaction and compounding effect 
between barriers was identified, and visual representation of the themes was generated by way of 
a model. Findings from this study informed future phases whereby insight gained was used to 
develop a multifaceted implementation strategy of targeted interventions. 
9.2.3 Action Research Phase IV: Act 
Aim (Chapter 8) 
To apply a facilitated, theory-informed implementation strategy to increase proportion of older 
patients receiving nutrition care that aligns with evidence-based best practice on the 
intervention ward. 
Hypothesis 
HA: A facilitated, theory-informed implementation strategy will be effective in achieving at least 
78% adherence to evidence-based guidelines relating to postoperative early nutrition, in line 
with the ERAS literature (Messenger et al., 2017). 
H0: A facilitated, theory-informed implementation strategy will not be effective in increasing 
adherence to evidence-based guidelines relating to postoperative early nutrition. 
This study analysed data for 155 patients, corresponding to 72 patients in the pre-implementation 
cohort (intervention: n = 45, control: n = 27; mean age 73.1 (SD 5.7) years, 60% male) and 83 
patients in the post-implementation cohort (intervention: n = 47, control: n = 36; mean age 73.8 
(SD 5.9) years, 57% male). Proportion of patients receiving early nutrition increased by 26% (from 
53% pre-implementation to 79% post-implementation, P = 0.01) on the intervention ward, with 
higher odds of receiving early nutrition post-implementation (adjusted OR 6.45, 95% CI 1.86 to 
22.40, P = 0.01). These results suggest that a facilitative approach and implementation strategy 
informed by an implementation framework are effective in achieving practice change to align 
current ward practice with evidence-based practice relating to postoperative early nutrition on the 
intervention ward. 
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9.3 Strengths and limitations 
The pragmatic and translational approach taken in this thesis contributes to its direct application 
within the clinical setting, whereby the process of identifying gaps in practice (Phase I: Observe), 
gaining understanding of the barriers and enablers to change (Phase II: Reflect), developing a plan 
(Phase III: Plan) and implementing change (Phase IV: Act) described can be applied by clinicians 
locally to improve adherence to evidence-based practices. While this thesis describes in detail the 
patient group and implementation of a quality improvement project in a specific setting (i.e. two 
wards at one facility), it provides an example of applied research in the clinical setting. This is 
reflected by the heterogeneous patient group, failure to identify appropriate nutrition outcome 
measures and challenges encountered by an external novice facilitator implementing practice 
change in a tertiary facility that is known to be hierarchical and resistant to change. Complex 
interventions in such a setting require approaches that develop understanding of barriers and 
enablers within the local context, appropriately tailor the implementation strategy to address these, 
and actively engage end users in the implementation process. 
The application of implementation science methods throughout this thesis are a notable strength. 
This includes the prospective application of a comprehensive implementation framework (i.e the 
integrated Promoting Action on Research Implementation in Health Services, i-PARIHS framework 
(Harvey & Kitson, 2015)) at each stage and practical overview of the application of this framework 
to translating nutrition knowledge into practice (Chapter 8, Study 5). It has been suggested that the 
future of implementation research lies in maximising the external validity of research findings and 
increasing the reporting of “practice-based evidence” (Green & Nasser, 2017). The before-after 
comparative observational design with control ward used reflects the pragmatic nature of this study 
and is consistent with knowledge translation methodology whereby practice change is 
implemented and measured in the “real-world” clinical setting. 
Other strengths include the a priori identification and definition of implementation outcomes, as 
well as the use of gold standard methodology, such as weighed plate waste for assessing dietary 
intake (Kirks & Wolff, 1985). The work undertaken thus far on the general surgical wards as part of 
this thesis has paved the way for future work in improving adherence to evidence-based practice 
locally. 
Limitations specific to each of the sub-studies that form this thesis have been outlined in the 
respective chapters. The primary limitation of this thesis is the specific setting, which allowed for in-
depth description of the population, care practices and contextual factors, but reduces 
generalisability of findings to other settings. The before-after comparative observational study 
design may have increased the external validity of the findings (Singal, Higgins, & Waljee, 2014); 
however, it is the theory-informed implementation process itself that is likely most transferrable to 
other settings. 
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The small sample size in Studies 1 – 4 (Chapters 4 – 6) is a limitation of this thesis and reflects the 
constraints of unfunded research conducted by an external facilitator within the allotted timeframe 
of a full-time research higher degree candidature. It also reflects the challenges inherent in 
recruiting a ‘real world’ cohort that includes acutely unwell patients undergoing emergent surgical 
procedures in addition to patients undergoing elective procedures. The final study (Chapter 8, 
Study 5), however, was adequately powered. Furthermore, as outlined in the previous section 
(Section 9.2), some aims were not achieved, and hypotheses remain untested from the pre-
implementation cohort. This is due to a number of factors, such as methodological limitations 
arising as a result of the study being designed as a sub-study of a larger trial and poor adherence 
to NCPs from ERAS guidelines meaning the sample was not statistically powered to detect 
differences in outcomes. 
The selective, albeit comprehensive, application of a single implementation framework and failure 
to explore contextual factors at the Inner context (organisation) and Outer context levels are 
limitations of the implementation process described in this thesis. As previously identified, this is 
consistent with the novice facilitator status of the PhD Candidate (Harvey & Kitson, 2015). While 
this thesis describes comprehensive application of a single implementation framework at each 
phase, application of other implementation frameworks, such as the Consolidated Framework for 
Implementation Research (Damschroder et al., 2009) or Theoretical Domains Framework (Michie 
et al., 2005), may have resulted in a similar process. For example, this is demonstrated by a recent 
study, that applied the Knowledge to Action Cycle to a similar quality improvement project to 
increase adherence to evidence-based practice guidelines related to early oral feeding following 
elective colorectal surgery (Robertson et al., 2018). 
Ideally, guideline development would have been undertaken through collaborative efforts by 
members of the implementation team to increase buy-in. However, due to time constraints of the 
research higher degree candidature, this activity was led by the facilitator in consultation with the 
implementation team to expedite the process. A further limitation to the implementation process 
was the inability to achieve clinical consensus amongst the Acute Surgical Unit team for the 
proposed practice change. Despite this, practice change was achieved on the intervention ward. It 
is possible that individual surgeons within this team may have changed practice regardless. This is 
supported by derived personality profiles of healthcare workers in Australia that describe senior 
doctors as highly individualistic with regards to making decisions about practice and guideline 
adherence (Grayson et al., 2015). 
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9.4 Significance of the thesis 
9.4.1 Contribution to the field 
The research in this thesis has contributed to the field of perioperative nutrition care and 
implementation research with 5 manuscripts (Chapters 4 – 6 and Chapter 8) accepted for 
publication in national and international journals, with a further manuscript submitted and under 
review. 
A summary of the primary contributions of this thesis are below. 
Knowledge and practice 
• Detailed description of an older population admitted to general surgical wards at an 
Australian tertiary facility, identifying that over half of patients are emergency admissions and 
a quarter are malnourished; 
• The impact of surgical care practices on intake of older surgical patients, previously identified 
as a gap in the literature. These findings support challenging entrenched surgical care 
practices and advocating for practice change so that fluid diets are not prescribed unless 
clinically indicated and fortified diets are the norm; 
Measurement 
• Despite HGS being recommended as a potential measure for identifying malnutrition, this 
was not supported for use in an older surgical population by this thesis; 
• The resource intensive nature reduces the feasibility of measuring accurate 24 hour energy 
and protein intakes of surgical patients in the everyday clinical setting; 
• Contributed to the literature by confirming that limited objective methods are available for 
measuring impact of nutrition interventions over what is often a short acute admission; 
Implementation 
• The qualitative exploration of barriers and enablers to nutrition-related components of ERAS 
within the Australian context is novel, providing in-depth understanding of practice change 
relating to these specific care practices for use by clinicians implementing similar 
interventions; and 
• A practical description of the theory-informed and facilitated implementation strategy with a 
focus on implementation outcomes that can be used by other clinicians when undertaking 
complex interventions. 
In addition to five published manuscripts and one manuscript under review, the PhD Candidate has 
presented peer reviewed abstracts at a number of national (2) and international (2) conferences, 
as well as locally within the Metro North Hospitals and Health Service District. This work also led to 
the PhD Candidate being invited by the Dietitians Association of Australia to co-present a webinar 
on the topic of ERAS to Queensland Dietitians, with 11 sites joining real-time and the webinar 
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made available for later download. The PhD Candidate has been recognised for her contribution to 
the field internationally and locally through the award of prizes, including International Poster of 
Distinction at ASPEN Clinical Nutrition Week 2017, Professor Lawrie Powell AC Early Career 
Research Award at RBWH 26th Healthcare Symposium 2017, and Best Poster at DAA Queensland 
Dietitian’s Symposium 2017. 
9.4.2 Local impact of research 
This thesis has identified gaps in practice in the nutrition-related care of older general surgical 
patients at the RBWH, a large tertiary facility in Queensland. Findings from this thesis informed a 
practice change initiative to align care with evidence-based guidelines, potentially benefiting 
patients on the general surgical wards. Furthermore, findings from this thesis are being used to 
inform wider implementation of nutrition-related ERAS care practices at the RBWH. 
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9.5 Recommendations for clinical practice 
Knowledge and practice 
As identified in the Background section of this thesis (Chapter 2) practice recommendations from 
ERAS guidelines are often poorly adhered to, particularly postoperatively in the complex ward 
environment (Aarts et al., 2018; Gramlich et al., 2017; Messenger et al., 2017). As a clinically 
significant proportion of older patients on general surgical wards are at risk of malnutrition or 
malnourished, it is recommended that attention be given to improving ward processes to align 
nutrition-care practices with evidence-based practice guidelines. 
The patient intake study included in this thesis highlights the impact of surgical care practices on 
the ability of older patients to meet theoretical energy and protein requirements. Therefore, it is 
recommended that dietitians advocate against the indiscriminate use of fluid diets postoperatively 
and that a systems approach to nutrition care is taken in making fortified diets standard for older 
patients postoperatively. 
Measurement 
It is recommended that clinicians reconsider the use of HGS as a measure of nutritional status in 
older patients in the clinical setting until more definite parameters are defined around its 
appropriate use. Collecting accurate dietary intake data by means of weighed plate waste is not 
recommended for use outside of funded research projects. 
Implementation 
This thesis demonstrates how a theory-informed, structured approach can be used to implement a 
complex intervention. Clinicians engaged in practice change initiatives may follow a similar 
approach to improve robustness (e.g. by considering all aspects likely to impact implementation 
success) and increase likelihood of successful implementation. Implementation science is an 
emerging area of research and clinicians need to be aware of the different frameworks and range 
of implementation measures, and what these offer not only to informing research, but also quality-
based practice change initiatives. Dietitians are well placed to contribute to the development of 
implementation research field by reporting pragmatic and practice-based evidence arising from 
quality and research activities. 
The central role of the facilitator network in supporting the novice facilitator to develop the skills 
required for facilitating practice change has identified a need for further training and formal support 
networks for clinicians. Investment by health services in training and support is required to assist 
clinicians to develop facilitation skills that will aid in the translation of research into practice. 
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9.6 Recommendations for future research 
9.6.1 Gaps identified by this thesis 
Knowledge and practice 
A knowledge and practice gap identified by this thesis was the lack of empirical evidence 
delineating when fluid diets are clinically indicated postoperatively. The practice of slow upgrade, 
moving from clear fluids to free fluids, then on to ‘light’ or soft diet is entrenched in surgical dogma. 
Despite the ERAS literature recommending early return to solid diet (within 24 hours), reported 
study protocols indicate varied interpretation of ‘early nutrition’ (Rattray, Roberts, Marshall, & 
Desbrow, 2017). Achieving clinical consensus around aspects of these protocols that are not 
underpinned by empirical evidence is challenging (Herbert et al., 2017) and facilitates the 
perpetuation of outdated surgical care practices. 
The impact of ERAS protocols on nutrition and functional outcomes, particularly in older adults, is 
still not well understood (Rinninella et al., 2018). A large number of ERAS recommended care 
practices directly or indirectly relate to nutrition; however, the impact on nutritional outcomes of 
patients undergoing surgical procedures within an ERAS protocol is only recently gaining interest 
(Beamish et al., 2015; Benton et al., 2018; Boden et al., 2018; Gillis et al., 2015; Neville et al., 
2014; Yeung et al., 2017). Similarly, the impact on functional outcomes of patients undergoing 
surgical procedures within an ERAS protocols remains a gap in the literature (Rinninella et al., 
2018). Functional decline is a potential deleterious outcome of surgical procedures in older adults 
(Watt et al., 2018), the prevention or reduction of which is of considerable importance to older 
adults (Dudrick, 2011). Given the focus in ERAS protocols on early return to function, in terms of 
normal eating and mobility (Zisberg et al., 2015), it may be via a reduction in functional decline and 
other common postoperative complications, such as delirium, that ERAS protocols could confer the 
greatest benefit to older patients (Kehlet, 1997). 
Measurement 
The new Global Leadership Initiative on Malnutrition criteria for diagnosing malnutrition 
recommend use of reduced muscle mass as a phenotypic criterion, with reduced muscle function – 
as assessed by hand grip strength – recommended as a suitable proxy in instances where 
determining muscle mass is impractical (Cederholm et al., 2018). However, it is still unclear in 
which patient groups HGS can be used as a proxy for identifying nutrition-related reductions in 
muscle mass and monitoring nutrition interventions in the acute setting. Therefore, the validity of 
HGS as a measure for screening for malnutrition and monitoring nutrition interventions in older 
acute adults who may present with non-nutrition-related sarcopenia warrants further investigation. 
As the validity of HGS as an objective measure for monitoring nutrition interventions in older 
patients in the acute care setting remains to be demonstrated, and the challenges associated with 
collecting accurate dietary intake data impede its use in the “real-world” clinical setting, appropriate 
Nutritional status and care of older (≥65 years) surgical patients  Chapter Nine: Discussion 
 
166 
methods for measuring the impact of nutrition interventions in the acute setting are limited. 
Therefore, objective and practical measures for monitoring nutrition interventions in the acute 
setting remain a gap in the literature. 
Implementation 
The effective implementation of evidence-based clinical guidelines into practice and achieving 
sustained change remain ongoing challenges. Implementation science approaches may be 
beneficial in aiding this process; however, implementation frameworks and models may appear 
esoteric to clinicians due to their theoretical focus. More papers describing the practical application 
of implementation frameworks to research and quality improvement activities (i.e. describing “best 
processes” (Green & Nasser, 2017)) in the clinical setting are needed to increase accessibility of 
implementation sciences approaches for clinicians and to further progress the implementation 
science field (Hamilton & Mittmann, 2017). Sustainability, scale-up and spread of implementation 
processes is also identified as a gap in this thesis and in the wider implementation science 
literature (Hamilton & Mittmann, 2017). 
As recipients of an intervention (Harvey & Kitson, 2015), capturing the patient perspective is 
important in practice change initiatives. This is of particular importance in initiatives such as 
implementing the nutrition-related care practices from ERAS where the patient is required to take 
an active role (Gillis et al., 2017), for example, in consuming preoperative carbohydrate loading 
drinks as instructed, or aiming to consume adequate protein through food and supplements. While 
some clinicians provided their view of how patients would receive and respond to the practice 
change, the patient perspective was not captured in this thesis, essentially positioning patients as 
passive recipients of the intervention. The patient perspective of the nutrition-related care practices 
from ERAS within the local context is therefore a gap in this thesis. A study has recently been 
commenced by the PhD Candidate at the RBWH investigating perioperative nutrition care from the 
patient perspective, with a focus on provision of information at the preadmission appointment. 
Mid- to long-term sustainability of the practice change within the local context warrants further 
investigation. Use of external facilitation has been identified as a potential inhibitor of sustainable 
practice change. Therefore, as active facilitation is reduced and the facilitator’s focus shifts from 
active facilitation (Action and implementation phase (Harvey & Kitson, 2015)) to supporting 
clinicians in sustaining the practice change (Review and share phase (Harvey & Kitson, 2015)) 
with the end goal of withdrawing from the ward, it is possible the practice change will not be 
sustained. Describing this process of gradual withdrawal and its effect on sustainability of the 
practice change would be useful in contributing to efforts to identify the “dose” of facilitation 
required to sustain practice change in the local context. 
  
Nutritional status and care of older (≥65 years) surgical patients  Chapter Nine: Discussion 
 
167 
9.7 Conclusions 
This thesis described the application of the Action Research process informed by an 
implementation framework to identify gaps in practice, explore barriers and enablers to practice 
change, and employ a facilitative approach to implementation. This structured approach to 
achieving practice change in the clinical setting can be used by other clinicians when undertaking 
complex interventions as part of research or quality improvement activities. An improvement in 
processes related to timeliness of postoperative diet upgrades on the intervention ward was 
observed; however, it was identified that further work to improve feasibility and fidelity is required, 
highlighting the importance of considering implementation outcomes when evaluating 
interventions. 
Findings from this thesis are being used to inform wider implementation of nutrition-related ERAS 
care practices locally. This includes a study investigating perioperative nutrition care from the 
patient perspective, with a focus on provision of information at the preadmission appointment, 
which has recently been commenced. Further research to understand factors contributing to mid- 
to long-term sustainability of practice change initiatives following early implementation success is 
also required. 
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